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ABSTRACT
F i f t y - f i v e  s p e c ie s  o f  a q u a t ic  O lig o c h a e ta  w ere c o l le c te d  from  
fo u r  ty p e s  o f  h a b i t a t s  i n  s o u th e a s te r n  L o u is ia n a  o v e r an l8 -m on th  
su rv e y . Each h a b i t a t  had  i t s  c h a r a c t e r i s t i c  tem p o ra l changes in  th e  
o l ig o c h a e te  f a u n a . N a id id ae  t h a t  w ere p red o m in an t i n  summer w ere 
s p e c ie s  o f  P r i s t i n a  ( c h i e f l y  P . l e i d y i ) A l lo n a is ,  and Dero p e c t i n a t a ,  
a l l  o f  w hich a p p ea r to  have t r o p i c a l  a f f i n i t i e s .  Psam m oryctldes 
c o n v o lu tu s , A u lo d r i lu s  p i g u e t i , and u n d e sc r ib e d  s p e c ie s  o f  
M onopylephorus and T u b ifex  w ere among th e  m ost abundan t o f  th e  
re d u c ed  summer fa u n a  o f  T u b i f ic id a e . W in ter n a id id s  w ere N ais 
v a r i a b i l i s , S la v in a  a p p e n d ic u la ta ,  C h a e to g a s te r  d ia s t ro p h u s , and 
s p e c ie s  o f  D ero . T u b i f ic id s  w ere more abundan t i n  w in te r  w ith  s p e c ie s  
o f  L im n o d rilu s  p re d o m in a tin g .
S p e c ie s  o f  N a id id ae  w ere found  t o  v a ry  th e  l i f e - c y c l e  to  cope 
w ith  a d v e rse  e n v iro n m e n ta l c o n d i t io n s .  The cocoon i s  u sed  a s  a  d e v ice  
to  a llo w  th e  p o p u la t io n  to  s u rv iv e  w in te r  o r  summer c o n d it io n s  
d e tr im e n ta l  to  th e  s p e c ie s .  Gut d e g e n e ra tio n  i s  c h a r a c t e r i s t i c  o f  
some n a id id  g e n e ra  when s e x u a l m a tu r i ty  i s  a t t a i n e d .
G ian t s e ta e  o f  P r i s t i n a  a e q u is e ta  v a ry  i n  s iz e  when specim ens a re  
c u l tu r e d  i n  v a ry in g  c o n c e n tr a t io n s  o f  d is s o lv e d  s o l i d s .  P r i s t i n a  f o r e l i  
i s  d e c la re d  a  ju n io r  synonym o f  P . a e q u i s e ta .
In t r o d u c t io n
P ro b ab ly  th e  f i r s t  r e c o rd  o f  a q u a t ic  o l ig o c h a e te s  was t h a t  o f  
A r i s t o t l e ,  who m entioned  t h a t  r e d  th r e a d s  grow o u t o f  f o u l  mud 
(H ynes, i 9 6 0 ) .  To d a te ,  much o f  th e  im p e tu s  f o r  s tu d y in g  t h i s  group 
o f  o rgan ism s h as  rem ained  th e  a s s o c ia t i o n  o f  o l ig o c h a e te s  w ith  
c o n d it io n s  o f  p o l lu te d  w a te r .
B eg inn ing  i n  th e  m d -1 9 5 0 ' s th e r e  was an e f f o r t  among a q u a t ic
b i o l o g i s t s  t o  e s t a b l i s h  a  r e l a t i o n s h i p  betw een  th e  s p e c ie s  o f
o l ig o c h a e te s  o f  th e  fa m ily  T u b i l ic id a e  w ith  v a r io u s  form s o f  w a te r
p o l l u t i o n .  T h is  was b a se d  on th e  e x te n s iv e  taxonom ic  work i n  th e
l a t e  19 t h  and e a r ly  2 0 th  c e n tu r ie s  by  su ch  w o rk ers  a s  V ejdovsky,
M r^zek, M ieh ae lsen , S tep h en so n , and C e rn o sv ito v . The many p u b l ic a t io n s
^  1/
o f  P ro fe s s o r-D o c to r  S e rg e j Hrabe o f  Brno r e f in e d  th e  s y s te m a tic s  o f  
t h i s  fa m ily  and added a  g r e a t  amount o f  new er in fo rm a tio n  to  enhance 
th e  i d e n t i f i c a t i o n  o f  t u b i f i c i d s .  H ra b e 's  work was p u b l ic iz e d  and 
expanded by  c u r r e n t  in v e s t i g a to r s  such  a s  T. Timm, R. 0 . B r in k h u rs t ,  
and K. K asprzak , e n a b lin g  European r e s e a r c h e r s  to  draw v a l i d  c o n c lu s io n s  
from  t h e i r  o b s e rv a t io n s  o f  th e  p re s e n c e , a b se n c e , o r  abundance o f  
o l ig o c h a e te  s p e c ie s  i n  v a r io u s  h a b i t a t s .
In  N orth  A m erica th e  s tu d y  o f  o l ig o c h a e te  e co lo g y  had la g g e d .
T h is was p r im a r i ly  due to  th e  la c k  o f  taxonom ic m a te r ia l  a p p e a rin g  in  
E n g l is h , and th e  b e l i e f ,  s t i l l  p r e v a le n t  i n  many c i r c l e s ,  t h a t  
o l ig o c h a e te  s y s te m a tic s  was u n w ie ld y . S p e r b e r 's  (19^-8) r e v i s io n  o f  
th e  fa m ily  N a id id ae  i n  E n g lish  h e lp e d  a l l e v i a t e  much o f  th e
- 2 -
m isu n d e rs tan d in g  o f  t h i s  fa m ily , h u t  w ith o u t  i t s  im p o rtan ce  in  w a te r 
q u a l i t y  i n v e s t i g a t i o n s ,  s tu d ie s  o f  t h i s  g roup  had  re c e iv e d  a  g e n e ra l  
o p in io n  o f  b e in g  academ ic .
A sch o o l o f  th o u g h t was o r ig i n a te d  a t  th e  U n iv e r s i ty  o f  T oron to  
w ith  R. 0 . B r in k h u rs t  i n  th e  1 9 6 0 's  t h a t  p ro d u ced  num erous p u b l ic a t io n s  
co n ce rn in g  th e  e co lo g y  and taxonomy o f  a q u a t ic  o l ig o c h a e te s  in  th e  
L a u re n tia n  G rea t Lakes and su rro u n d in g  a r e a s .  These rem ain  th e  o n ly  
m ajor s tu d ie s  o f  th e  e co lo g y  o f  th e s e  o l ig o c h a e te s  i n  N orth  A m erica.
My own o b s e rv a tio n s  on t h i s  group  o f  an im a ls  s in c e  1972 l e d  me 
to  q u e s tio n  th e  a p p l i c a b i l i t y  o f  th e  d a ta  from  th e  G rea t Lakes to  o th e r  
p a r t s  o f  th e  N orth  Am erican C o n tin e n t. An exam ple i s  T u b ifex  tu b i f e x  
(M u lle r ) ,  w hich B r in k h u rs t  ( 1965 ) s t a t e d  i s  found  i n  "m ost s t a t e s . "
I  have n o t found t h i s  s p e c ie s ,  w hich i s  so  f r e q u e n t ly  m en tioned  a s  a  
" p o l lu t io n  i n d i c a t o r , "  so u th  o f  th e  Ohio R iv e r .  My own r e c o rd  o f  t h a t  
s p e c ie s  from  Alabama (Loden, 197*0 i s  a  r e s u l t  o f  a  m i s id e n t i f i c a t i o n  
o f  I l y o d r i l u s  te m p le to n i (S o u th e rn ) .
The a q u a t ic  o l ig o c h a e te s  o i p o n d s, r i v e r s ,  and s tre am s  o f  th e  
e a s te r n  U n ited  S ta te s  w ere o b se rv ed  to  d i f f e r  in  c o m p o sitio n , 
abundance, and s e a s o n a l i t y  from  th o s e  o f  th e  G rea t L akes. N aid id  
s p e c ie s  found  to  be  abundan t i n  L o u is ia n a  by  W. J .  Harman d i f f e r  
m arked ly  from  th o s e  found  in  th e  G rea t L akes.
T h is  s tu d y  was u n d e rta k en  to  a t te m p t to  g a th e r  in fo rm a tio n  to  
re a c h  a  b a s ic  u n d e rs ta n d in g  o f  th e  e co lo g y  and l i f e  h i s t o r y  o f  th e  
o l ig o c h a e te  s p e c ie s  o f  f o u r  L o u is ia n a  h a b i t a t s .  By i n t e r p r e t i n g  
in fo rm a tio n  such a s  t h i s ,  some p r e d ic t io n s  can be  made o f  th e  s p e c ie s  
t h a t  m igh t o ccu r i n  a  p a r t i c u l a r  h a b i t a t ,  and th e  tim e  o f  th e  y e a r  a
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s p e c ie s  m igh t he  e n c o u n te re d , a s  w e ll  a s  i t s  abundance . A s tu d y  o f  
t h i s  ty p e  g iv e s  some in s i g h t  i n to  th e  s p e c ie s  t h a t  o ccu r in  some 
h a b i t a t s  o f  t h i s  r e g io n  t h a t  a r e  a t  l e a s t  somewhat u n a l te r e d  by human 
h a b i t a t i o n ,  i n d u s t r i a l  w a s te s , o r  o th e r  form s o f  h a b i t a t  d i s r u p t io n .  
I t  can s e rv e  a s  a  form  o f  b a s e l in e  d a ta  f o r  a d d i t io n a l  s t u d i e s .
Comparing th e  In fo rm a tio n  on l i f e  h i s t o r i e s  and eco lo g y , a s  w e ll 
a s  s p e c ie s  c o m p o s itio n , to  in fo rm a tio n  from  o th e r  a r e a s ,  g iv e s  new 
i n s i g h t s  i n t o  th e  m ethods employed by  o l ig o c h a e te s  f o r  cop in g  w ith  
v a r io u s  e n v iro n m e n ta l c o n d i t io n s .  A l t e r a t io n  o f  th e  l i f e - c y c l e  o f  
s p e c ie s  o f  N a id id ae  to  endu re  en v iro n m e n ta l s t r e s s  h a s  been  in f e r r e d  
i n  e a r ly  p u b lis h e d  w orks, b u t  b y  com paring l i f e  h i s t o r y  p a t t e r n s  in  
L o u is ia n a  t o  th o s e  o f  o th e r  a r e a s ,  i t  can be  shown to  o c c u r .
My in v e s t ig a t i o n s  in to  l i f e  h i s t o r y ,  abundance , and eco lo g y  le d  
to  th e  d is c o v e ry  o f  f i v e  ( p o s s ib le  s ix )  u n d e sc r ib e d  s p e c ie s .  These 
a re  (o r  w i l l  b e )  d e s c r ib e d  e lse w h e re . The s y s te m a tic  n o te s  in c lu d e d  
i n  t h i s  m a n u sc rip t c o n s i s t  o f  d is c u s s io n s  o f  th o s e  taxonom ic 
c h a r a c te r s  t h a t  a r e  in f lu e n c e d  by  e n v iro n m e n ta l c o n d i t io n s .
METHODS
Study h a b i t a t s  w ere s e l e c te d  t a s e d  on p r i o r  know ledge o f  th e  
o l ig o c h a e te  p o p u la t io n s  p r e s e n t .  One s i t e  a t  each  o f  th e  fo u r  
l o c a l i t i e s  was sam pled . An a tte m p t was made t o  r e s t r i c t  th e  a re a  
o f  th e  sam pling  lo c a t io n  t o  th e  e x te n t  t h a t  th e  same o l ig o c h a e te  
p o p u la t io n s  would b e  sam pled o v e r th e  p e r io d  o f  th e  s tu d y . T h is 
ap p eared  to  be  s u c c e s s f u l  a t  th r e e  o f  th e  s i t e s ,  b u t  th e  s h i f t i n g  
sands and h ig h ly  v a r i a b le  w a te r  l e v e l s  a t  Hog B ranch a l t e r e d  th e  
h a b i t a t  and th e  s p e c ie s  co m p o sitio n  and abundance c o n s id e ra b ly .
A two-week sam pling  sc h e d u le  f o r  one y e a r  was p la n n ed  f o r  each  
h a b i t a t .  T h is  s c h e d u le  was o c c a s io n a l ly  i n t e r r u p t e d  by  p e r io d s  o f  
h ig h  w a te r  fo l lo w in g  heavy r a i n s .  An a d d i t i o n a l  s i x  m onths o f  m onth ly  
sam pling  was l a t e r  added to  th e  su rv e y .
Sam ples from  U n iv e r s i ty  Lake c o n s is te d  o f  300 ml o f  C o lo c a s ia  
an tiquo rum  ( L .)  S c h o tt  ( a r a c e a e )  r o o t s  t h a t  w ere suspended  i n  th e  
w a te r  colum n. At Hog B ranch 500 ml o f  s ie v e d  sand  and s i l t  
(0 .5 9 5 )  Him mesh) from  th e  to p  f i v e  c e n t im e te r s  o f  th e  b o ttom  w ere 
combined w ith  200 ml o f  l i v i n g  a n d /o r  dead  v e g e ta t io n .  At Ben Hur 
and S o rre n to  200 ml o f  s ie v e d  s i l t  and c la y  from  th e  to p  f iv e  
c e n tim e te rs  o f  th e  b o tto m  w ere com bined w ith  200 ml o f  a q u a t ic  
v e g e ta t io n .  Sam ples w ere p re s e rv e d  i n  th e  f i e l d  w ith  s u f f i c i e n t  
fo rm a lin  (37% fo rm ald eh y d e) to  p ro v id e  a p p ro x im a te ly  a  10% s o lu t io n .
M easurem ents o f  d is s o lv e d  oxygen, pH, t o t a l  a l k a l i n i t y  and
h a rd n e ss  w ere made w ith  a  Hach Chem ical Company "W ater Ecology K i t , "
Model AL-3&B. A ir and w a te r  te m p e ra tu re  and s p e c i f i c  conductance
w ere m easured w ith  a  Y ellow  S p rin g s  In s tru m e n t Company S a l i n i t y -
- k -
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C o n d u c t!v ity -T em p era tu re  M eter. V e r i f i c a t io n s  o f  th e  a c c u ra c y  o f  th e  
conductance  re a d in g s  w ere made q u a r t e r ly  a g a in s t  known c o n c e n tra t io n s  
o f  p o ta ss iu m  c h lo r id e ;  no d e v ia t io n  i n  th e  p e rfo rm an ce  o f  th e  m e te r was 
o b se rv ed .
Samples r e tu r n e d  from  th e  f i e l d  w ere a llo w ed  to  s ta n d  u n d is tu rb e d  
f o r  a t  l e a s t  t h r e e  days to  a llo w  th e  o l ig o c h a e te s  to  become f ix e d .  The 
sam ples w ere r in s e d  th ro u g h  a  O.O76 mm mesh p la n k to n  n e t  to  remove th e  
fo rm a lin  and f i n e  p a r t i c l e s  t h a t  rem ained  i n  th e  sam ple . L a rg e r 
o b je c t s ,  in c lu d in g  v e g e ta t io n  and p ie c e s  o f  c la y ,  w ere removed from  
th e  p la n k to n  n e t  and r in s e d  th o ro u g h ly  to  remove any a d h e r in g  
o l ig o c h a e te s .
Sinai 1 amounts o f  th e  sam ple w ere p la c e d  in  a p p ro x im a te ly  250 ml 
o f  ta p -w a te r ,  and th e  m ix tu re  was s t i r r e d  t o  su spend  th e  sam ple 
m a te r i a l .  Some o f  th e  su sp e n s io n  was th e n  p o u red  in to  a  P e t r i  d i s h ,  
and th e  o l ig o c h a e te s  w ere removed from  th e  sam ple w ith  a  p i p e t t e .
The s o r t in g  p ro c e s s  was acco m plished  w ith  a  d i s s e c t in g  m ic ro sco p e .
A f te r  a l l  th e  o l ig o c h a e te s  had  b een  rem oved from  th e  sam ple, th e y  
w ere d e h y d ra te d  th ro u g h  a  s e r i e s  o f  changes o f  a lc o h o l  c o n c e n tra t io n s  
( 35$ , 50$ , 70$> 95$ , 100$ e th a n o l ) ,  c le a r e d  in  m ethy l s a l i c y l a t e ,  and 
mounted on m ic ro sco p e  s l i d e s  i n  H a rle co  S y n th e t ic  R e s in . The s l i d e s  
w ere a llo w ed  t o  rem a in  on a  s lid e -w arm er f o r  h o u rs ,  and th e  
o l ig o c h a e te s  w ere th e n  i d e n t i f i e d .  O c ca s io n a l worms w ere s e r i a l l y  
s e c t io n e d  o r  p re p a re d  a s  w hole-m ount s ta in e d  specim ens to  e n a b le  more 
d e t a i l e d  a n a ly s e s  o f  th e  g e n i t a l i a  f o r  v e r i f i c a t i o n  o f  th e  i d e n t i f i c a ­
t i o n .
Whenever l a r g e  numbers o f  o l ig o c h a e te s  w ere e n c o u n te re d , th e  worms 
w ere p r e l im in a r i l y  i d e n t i f i e d  w ith  a  d i s s e c t in g  m ic ro sco p e  b e fo re  th e y
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w ere ta k e n  th ro u g h  th e  a lc o h o l  s e r i e s .  Some s p e c ie s ,  such  as  
P e lo s c o le x  m u l t i s e to s u s ,  P r i s t i n a  l e i d y i ,  S la v in a  a p p e n d lc u la ta , and 
Dero d i g i t a t a  w ere e a s i l y  s e g re g a te d  i n  t h i s  m anner. The i d e n t i f i e d  
o l ig o c h a e te s  w ere c o u n ted , and o n ly  a  few  r e p r e s e n ta t iv e s  o f  th o s e  
s p e c ie s  in  each  c o l l e c t i o n  w ere p re p a re d  a s  mounted v oucher spec im en s. 
A ll  o l ig o c h a e te s  t h a t  c o u ld  n o t  h e  i d e n t i f i e d  w ith  c e r t a i n t y  under a  
d i s s e c t in g  m ic ro sco p e  w ere p re p a re d  on m ic ro sco p e  s l i d e s .
R e la t iv e  abundance f o r  each  s p e c ie s  i n  a  sam ple was c a lc u la te d  
on a  p e rc e n t  b a s i s .  S p e c ie s  d i v e r s i t y  f o r  each  sam ple was d e te rm in ed  
u s in g  th e  Shannon-W eaver in d e x ; th e  m achine f u n c t io n  by  L loyd , Z a r, 
and K arr (1968) was u t i l i z e d .
I  have t r e a t e d  u n i d e n t i f i a b l e  im m ature t u b i f i c i d s  a s  a  s e p a ra te  
s p e c ie s  i n  c a l c u l a t i n g  s p e c ie s  d i v e r s i t y .  T h is  m ethod can r a i s e  th e  
v a lu e  c a lc u la te d  f o r  d i v e r s i t y  by  a r t i f i c i a l l y  c r e a t in g  an a d d i t io n a l  
s p e c ie s ,  o r  i t  can  d e c re a se  th e  v a lu e ,  a s  when s e v e r a l  s p e c ie s  a re  
p r e s e n t  in  th e  im m ature s t a t e .  O ther m ethods f o r  h a n d lin g  t h i s  
s i t u a t i o n  (R . P . H ow m iller p e r s .  com .) in c lu d e  e i t h e r  ig n o r in g  th e  
u n i d e n t i f i a b l e  and in s e p a r a b le  im m ature t u b i f i c i d s  o r  a s c r ib in g  s p e c i f i c  
names b a se d  on th e  r e l a t i v e  abundance o f  i d e n t i f i a b l e  m atu re  form s 
from  th e  e n t i r e  s tu d y . Ig n o r in g  th e  im m atures seems u n r e a l i s t i c ,  as  
th e y  may c o n s t i t u t e  o v e r 90$ o f  th e  o l ig o c h a e te s  c o l l e c te d  a t  c e r t a i n  
t im e s , and one o r  more s p e c ie s  would n o t  be  re c o g n iz e d  f o r  i t s  im pact 
on community i n t e r r e l a t i o n s h i p s .  A p p o rtio n in g  s p e c i f i c  names b a se d  
on r e l a t i v e  abundance o f  a d u l t s  does n o t  a cc o u n t f o r  l i f e  h i s t o r y  
d i f f e r e n c e s ,  and would c o n s i s t e n t ly  c r e a te  h ig h e r  v a lu e s  f o r  s p e c ie s  
d i v e r s i t y  th a n  a r e  a c t u a l l y  p r e s e n t  a t  any g iv en  tim e .
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C r i t ic is m s  f o r  my m ethod in c lu d e  th e  r e n d e r in g  o f  th e  co n cep t o f  
s p e c ie s  d i v e r s i t y  m e a n in g le s s , a s  I  am c r e a t in g  a  p redom inan t s p e c ie s  
from  th e  p ro d u c ts  o f  r e c ru i tm e n t  o f  s e v e r a l  s p e c ie s .  No m a tte r  w hich 
i s  u t i l i z e d ,  th e r e  i s  no s a t i s f a c t o r y  m ethod o f  h a n d lin g  th e  s i t u a t i o n .
" E q u a ta b i l i ty "  (L loyd  and G h e la rd i ,  1964) was c a lc u la te d  f o r  each  
c o l l e c t i o n .  T h is  i s  a  com parison  o f  th e  o b se rv ed  number o f  s p e c ie s  to  
th e  number o f  s p e c ie s  e x p ec te d  i f  th e  d i v e r s i t y  conform s to  M acA rthur1s 
(1957) " b ro k e n -s t ic k "  m odel. As w ith  d i v e r s i t y ,  t h i s  v a lu e  i s  b ia s e d  
b e ca u se  o f  th e  i n a b i l i t y  to  d i s t i n g u i s h  among th e  im m ature t u b i f i c i d s .  
As a  r e s u l t ,  th e  s p e c ie s  d i v e r s i t y  and e q u i t a b i l i t y  v a lu e s  f o r  Ben Hur 
and Hog B ranch sh o u ld  be  view ed w ith  some d e g re e  o f  s k e p tic is m  in  
th o s e  p e r io d s  when im m ature t u b i f i c i d s  w ere a b u n d an t.
H a b ita ts
Four h a b i t a t s  a t  o r  n e a r  th e  B aton  Rouge A rea w ere s e l e c te d  f o r  
s tu d y . An a tte m p t was made to  t r y  t o  i d e n t i f y  a q u a t ic  h a b i t a t s  a s  
d i s s im i l a r  as  p o s s ib le ,  and s t i l l  m a in ta in  perm anen t w a te r  and an 
abundan t o l ig o c h a e te  fa u n a .
S e v e ra l l o c a l i t i e s  in  a d d i t io n  to  th o s e  s e l e c te d  w ere sam pled 
p e r io d i c a l ly  from  November 1975 th ro u g h  June  19?6 in  o rd e r  to  s a t i s f y  
my d e s i r e s  f o r  u n iq u en ess  o f  h a b i t a t ,  abundance and v a r i e t y  o f  
o l ig o c h a e te s ,  a c c e s s i b i l i t y ,  and r e l a t i v e l y  c le a n  w a te r .  I  p r e f e r r e d  
n o t to  work w ith  p o l lu te d  w a te r s ,  b u t  t o  g a in  i n s i g h t s  i n to  th o s e  
o l ig o c h a e te s  c h a r a c t e r i s t i c  o f  more n e a r ly  n a t u r a l  s i t u a t i o n s ,  o r  
th o s e  o n ly  s l i g h t l y  a l t e r e d .
Of th e  fo u r  l o c a l i t i e s  f i n a l l y  s e le c te d ,  Hog B ranch a p p ea red  to  
b e  l e a s t  a f f e c t e d  by  human h a b i t a t i o n .  U n iv e r s i ty  Lake i s  p e rh a p s  
th e  m ost a r t i f i c i a l ,  a s  i t  i s  an impoundment o f  a  s lu g g is h  s tre a m , 
b u t  th e  le n g th  o f  tim e  s in c e  i t s  impoundment, a p p ro x im a te ly  1+5 y e a r s ,  
h a s  p ro v id e d  some s t a b i l i t y  i n  th e  o l ig o c h a e te  f a u n a . At Ben Hur 
th e  w a te r  q u a l i t y  was a f f e c t e d  by  an a r t i f i c i a l  pond, b u t  th e  fa u n a  
a p p e a rs  q u i te  s im i la r  to  th e  many w outhern  L o u is ia n a  ro a d s id e  d i tc h e s  
and s tream s o f  a  s im i la r  n a tu r e .  The sam pling  s i t e  a t  S o r re n to  i s  a  
swamp w ith  some o f  th e  f o r e s t  canopy rem oved, th e re b y  a llo w in g  grow ths 
o f  subm erged v e g e ta t io n  t h a t  a r e  t h i c k e r  th a n  n e a rb y  re g io n s  o f  th e  
same swamp t h a t  a re  more shaded ; b u t  i t  was s e l e c te d  b e ca u se  o f  
a c c e s s i b i l i t y  and th e  la c k  o f  w a te r  h y a n c in th , w hich  g l u t s  much o f  th e  
o r i g i n a l  swamp, and l i k e l y  a l t e r s  th e  n a tu r a l  c o n d i t io n s  more th a n  th e  
l o s s  o f  a  canopy.
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P e rc e n t s i m i l a r i t y  c o e f f i c i e n t s  (B ray  and C u r t i s ,  1957) were 
c a lc u la te d  to  o b ta in  a  com parison  o f  th e  fo u r  h a b i t a t s  b a sed  on t o t a l  
o l ig o c h a e te  s p e c ie s  c o m p o sitio n  and r e l a t i v e  abundance from  th e  
l8 -m o n th  s tu d y  (T ab le  1 , F ig u re  l ) .  The g r e a t e s t  d i f f e r e n c e  betw een  
any two o f  th e  h a b i t a t s  sam pled (7 » 2 l6 $ ) was betw een  Hog B ranch and 
U n iv e r s i ty  Lake, th e  fo rm er a  c le a n ,  sandy  s tre a m , and th e  l a t t e r  a  
e u tro p h ic  l a k e .  The g r e a t e s t  s i m i l a r i t y  o f  s p e c ie s  (8 6 .0 0 0 $ ) was 
betw een U n iv e r s i ty  Lake and th e  swamp a t  S o r re n to ;  a  l i k e l y  g r e a te r  
s i m i l a r i t y  betw een th e  two i s  p o s s ib le  i f  s y s te m a tic  sam pling  o f  
t u b i f i c i d s  had b een  u n d e rta k e n  a t  U n iv e r s i ty  Lake.
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T ab le  1 .
P e rc e n t s i m i l a r i t y  c o e f f i c i e n t s  (B ray  and C u r t i s ,  1957) 
o f  f o u r  L o u is ia n a  a q u a t ic  h a b i t a t s  
b a se d  on o l ig o c h a e te  s p e c ie s
Ben Hur Hog B ranch S o rre n to U n iv e r s i ty  Lake
Ben Hur - 12 .435 32.161 41 .624
Hog B ranch - 12 .0 6 0 7 .216
S o rre n to - 86 .000
U n iv e r s i ty  Lake -
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F ig u re  1 .  G raph ic  r e p r e s e n ta t io n  o f  p e rc e n t  s i m i l a r i t y  c o e f f i c i e n t s  
(B ray  and C u r t i s ,  1957) f o r  fo u r  s o u th e a s te r n  L o u is ia n a  h a b i t a t s ,  











The l o c a l i t y  a t  Hog B ranch (30o2 8 '2 V ’N, 90°^2 '02"W ), i n  L iv in g s to n  
P a r is h ,  was a  san d y-bo ttom ed  s tre a m , more o r  l e s s  t y p i c a l  o f  s tre am s 
o f  th e  G ulf C o a s ta l  P la in  o f  th e  s o u th e a s te r n  U n ite d  S t a t e s .
The o r ig in  o f  th e  s tre a m  i s  i n  r u r a l  a r e a s  o f  n o r th e rn  L iv in g s to n  
P a r is h  and so u th e rn  S t .  H elena  P a r i s h ,  w here some o f  th e  t r i b u t a r i e s  
d r a in  low  w oodlands and te m p ra ry  swamps. Hog B ranch flo w s i n t o  th e  
T ickfaw  R iv e r a p p ro x im a te ly  3°8 k i lo m e te r s  s o u th e a s t  o f  th e  c o l l e c t i n g  
s i t e .  The T ickfaw  R iv e r i s  t o  th e  e a s t  o f  th e  f lo o d  p l a in  o f  th e  
M is s is s ip p i  R iv e r and i s  u n a f f e c te d  by  i t .  I t  e n te r s  th e  G ulf o f  
Mexico th ro u g h  Lake M aurepas, P ass  M anchac, and Lake P o n tc h a r t r a in .
Near i t s  so u th e rn  e x tr e m ity ,  th e  T ickfaw  R iv e r  becomes in c o rp o ra te d  
i n to  an e x te n s iv e  n e tw o rk  o f  swamps t h a t  su rro u n d s  much o f  th e  n o r th e rn  
r e g io n  o f  Lake M aurepas and P o n tc h a r t r a in .
The n a tu re  o f  th e  s o i l s  th ro u g h  w hich Hog B ranch flo w s c r e a te s  
a  h ig h ly  u n s ta b le  sandy  s u b s t r a t e  in  th e  s tre a m . Heavy r a i n f a l l  
f r e q u e n t ly  a l t e r e d  th e  to p o g rap h y  o f  th e  s tre a m  c h a n n e l. P e b b le s  and 
l a r g e r  s to n e s  a re  v i r t u a l l y  a b s e n t ,  and  th e  o n ly  s o l i d  s u b s t r a t e s  
w ere tru n k s  o f  f a l l e n  t r e e s .  T here was l i t t l e  au to ch th o n o u s  p rim ary  
p r o d u c t iv i ty  e x c e p t f o r  o c c a s io n a l  g row ths o f  f i la m e n to u s  a lg a e  on 
tw ig s  in  th e  c u r r e n t ,  o r  grow ing on th e  s u r f a c e  o f  th e  sand  d u r in g  
ex ten d ed  p e r io d s  o f  low  r a i n f a l l .  The o n ly  v a s c u la r  v e g e ta t io n  a t  
th e  s i t e  w here c o l l e c t i n g  was acco m p lish ed  w ere i s o l a t e d  s ta n d s  o f  
A lte rn a n th e ra  p h i lo x e ro id e s  (M a r tiu s )  G rise b ac h  (A m aran thaceae) t h a t  
w ere e i t h e r  m a rg in a l o r  em erg en t, d epend ing  on th e  d e p th  o f  th e  
w a te r .
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I n v e r te b r a te s  o th e r  th a n  o l ig o c h a e te s  w ere num erous. P redom inant 
i n s e c t s  in c lu d e d  gomphid a n is o p te r a n s ,  h e p ta g e n i id  ep h em ero p te ran s , 
and p le c o p te ra n s ;  d ip te r a n s  in c lu d e d  an abundance o f  C era to p o g o n id ae , 
T ip u l id a e ,  and o r th o c la d  and t a n y ta r s i n e  C hironoraidae. M ollusks w ere 
r e p r e s e n te d  by c o r b ic u l id ,  s p h a e r i id ,  and u n io n id  b iv a lv e s ,  and by a  
v a r i e t y  o f  g a s tro p o d s , The m ost f r e q u e n t ly  e n c o u n te re d  c ru s ta c e a n s  
w ere am phipods, is o p o d s , and cam barid  d ecap o d s .
At th e  c o l l e c t i n g  l o c a l i t y  th e  s tre a m  was a p p ro x im a te ly  te n  
m e te rs  w id e . I t  was bounded on th e  w est by  a  h ig h  b an k , and by  a  
n a t u r a l  le v e e  on th e  e a s t .  The c u r r e n t  and d e p th  v a r ie d  w ith  th e  
amount o f  s u r f a c e  r u n o f f ,  ra n g in g  from  0 .2  m /sec  w ith  a  d e p th  o f  0 .25  
m e te rs  to  o v e r 2 m /sec  a t  an e s t im a te d  d e p th  o f  2 m e te rs .  In  tim es  
o f  f lo o d  c o n d it io n s  w a te r  d e p th  exceeded  3 m e te rs , b u t  th e  c u r r e n t  
was r e l a t i v e l y  low  ( l e s s  th a n  one m ete r p e r  se c o n d ), due to  
b ack w a te r from  th e  T ickfaw  R iv e r .
W ater q u a l i t y  a t  Hog B ranch a p p ea red  to  b e  q u i t e  good. Except 
f o r  p e r io d s  o f  heavy  r a i n  and s u r fa c e  r u n o f f ,  th e  w a te r  was u s u a l ly  
c l e a r ,  w ith  v i s i b i l i t y  a p p ro a ch in g  1 .5  m e te rs  in  e x c e p t io n a l ly  d ry  
p e r io d s .  T here w ere  r e l a t i v e l y  few  d is s o lv e d  s o l id s :  s p e c i f i c
con d u ctan ce  (F ig .  3 ) ra n g e d  from  30 to  105 pmho/cmj t o t a l  h a rd n e ss  
was alw ays l e s s  th a n  50 m g / l i t e r  a s  CaCO. The pH ( F ig .  3 ) was 
g e n e r a l ly  n e a r  7 > and th e  d is s o lv e d  oxygen ( F ig .  2 )  was n o rm ally  
s a tu r a t e d .
B ecause few  o l ig o c h a e te s  w ere p r e s e n t  in  th e  r e l a t i v e l y  p u re  sand 
o f  th e  m ain c u r r e n t ,  t u b i f i c i d s  w ere c o l l e c te d  from  th e  a re a s  o f  s i l t  
d e p o s i t io n  a lo n g  th e  banks and from  decom posing p l a n t  m a te r ia l  
( p r im a r i ly  l e a f  l i t t e r )  t h a t  had been  co v ered  w ith  san d .
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\
F ig u re  2 . W ater te m p e ra tu re  (°C ) and d is s o lv e d  oxygen (ppm) a t  
Hog B ran ch .
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S o rre n to
Sam ples w ere c o l l e c te d  from  a  f r e s h -w a te r  swamp l o c a l i t y  n ear 
S o rre n to  i n  A scen sio n  P a r is h  (30o1 0 'l8 " N , 90°^7 '05"W ), a t  th e  S o rre n to  
O il Dome. The Swamp a t  t h i s  l o c a l i t y  had  a  canopy v a ry in g  from  mixed 
hardwood and b a ld  c y p re s s ,  Taxodium d is tic h u m  ( L . ) S c h o tt (T a x o d ia c e a e ) , 
t o  a  p u re  c y p re s s  s ta n d .
Much o f  th e  canopy a t  th e  sam pling  s i t e  had  b een  c le a re d  to  
f a c i l i t a t e  c o n s t r u c t io n  o f  ro a d s  and embankments f o r  o i l  and n a tu r a l  
gas d r i l l i n g  r i g s .  The w a te r  l e v e l  w hich was 0 .5  to  1 m eter deep in  
th e  u n a l te r e d  a r e a s  o f  th e  swamp was w e l l  o v e r 2 m e te rs  deep  i n  
d red g ed  l o c a t i o n s .
O lig o c h a e te s  w ere c o l l e c te d  n e a r  th e  edge o f  an e x c a v a te d  lo c a t io n  
l e s s  th a n  20 m e te rs  from  a  n a t u r a l  gas w e l l .  Em ergent and m a rg in a l 
v e g e ta t io n  in c lu d e d  S a g i t t a r i a  l a n c i f o l i a  L. ( A lism a ta c e a e ) ,
S au ru ru s  c e rn u u s  L . ( S a u ru ra c e a e ) ,  P o n te d e r ia  c o rd a ta  L. ( P o n te d e r ia c e a e ) ,  
and v a r io u s  sed g es  and ru s h e s  (C yperaceae  and S p a rg a n ia c e a e ) .  F lo a t in g  
v e g e ta t io n  c o n s is te d  o f  sm a ll q u a n t i t i e s  o f  W o lf f ia  s p .  (Lem naceae) 
and E ic h o rn ia  c r a s s ip e s  (M a r tiu s )  Solms ( P o n te d e ra c e a e ) .  Lush grow th 
o f  C era to p h y llu m  demersum L. ( C e ra to p h y l la c e a e ) w ere p r e s e n t  subm ersed 
i n  th e  w a te r ,  r e a c h in g  to  th e  s u r f a c e  i n  autum n. D uring  th e  warmer 
p o r t i o n  o f  th e  y e a r ,  when v a s c u la r  v e g e ta t io n  was a b u n d an t, th e  w a te r  
was q u i t e  c l e a r ,  w ith  a  v i s i b i l i t y  a p p ro ach in g  2 m e te rs .  In  w in te r ,  
how ever, when b o th  em ergent and subm ersed p la n t s  had d ie d  b ack  f o r  th e  
se a so n , p h y to p la n k to n  re n d e re d  th e  w a te r  q u i te  t u r b i d .
The s u b s t r a t e  a t  th e  S o rre n to  l o c a l i t y  was a  f i n e ,  d a rk  o rg a n ic  
mud o v e r la in  by  th e  rem a in s  o f  v a s c u la r  v e g e ta t io n  i n  v a r io u s  s ta g e s  
o f  d e co m p o s itio n .
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Chem ical p a ra m e te rs  w ere somewhat u n u su a l f o r  f r e s h -w a te r  
en v iro n m e n ts . T o ta l  h a rd n e s s  f ra n g e d  from  136 t o  391 m g / l i t e r  a s  
CaCO^, w ith  a  mean o f  205 m g / l i t e r ;  t o t a l  a l k a l i n i t y  was somewhat 
lo w e r, v a ry in g  from  l e s s  th a n  17 to  a p p ro x im a te ly  160 m g / l i t e r  a s  
CaCO^, w ith  a  mean v a lu e  o f  115 m g / l i t e r .  C onductance (F ig . 5) 
was lo w e s t in  November 1976 w ith  a  r e a d in g  o f  100 pmho/cm, and 
h ig h e s t  in  J u ly  1977 a t  1500 pmho/cm. A lk a l in i ty  was lo w e s t when 
con d u ctan ce  was h ig h e s t ,  t h e r e f o r e ,  io n iz e d  s a l t s  o f  c a rb o n a te  
c a t io n s  c o n tr ib u te d  l i t t l e  t o  th e  t o t a l  d is s o lv e d  s o l i d s .
I t  seems p o s s ib le  t h a t  n e a rb y  o i l  and n a tu r a l  gas w e lls  m ight 
have d is c h a rg e d  s u f f i c i e n t  q u a n t i t i e s  o f  b r in e  i n to  th e  swamp to  
a f f e c t  th e  s p e c i f i c  c o n d u c ta n c e . S a l i n i t y  was alw ays l e s s  th a n  one 
p a r t  p e r  th o u sa n d .
D is so lv e d  oxygen v a lu e s  ( F ig .  4 )  w ere u s u a l ly  q u i te  h ig h , 
f r e q u e n t ly  ex ceed in g  s a tu r a t i o n  i n  th e  e a r ly  a f te rn o o n s  when 
m easurem ents w ere ta k e n .  The lo w e s t r e a d in g s ,  i n  l a t e  Septem ber, 
c o rre sp o n d ed  t o  th e  tim e  o f  d e a th  o f  some o f  th e  m a rg in a l v e g e ta t io n  
and maximum volume o f  C era to p h y llu m . Shading  by th e  l a t t e r ,  w hich 
had form ed th i c k  g row ths o v e r th e  s u r fa c e  o f  th e  w a te r ,  l i k e l y  
d e c re a se d  th e  r a t e  o f  p h o to s y n th e s is  a t  th e  0 . 3 -m eter d e p th  w here 
w a te r  sam ples w ere ta k e n .  At t h i s  tim e  pH (F ig .  5) a l s o  re a c h e d  i t s  
lo w e s t v a lu e s  ( c a .  7)> a l s o  in d ic a t in g  a  su p p re ssed  r a t e  o f  p h o to ­
s y n th e s i s .
The v a lu e s  re c o rd e d  f o r  th e  chem ica l p a ra m e te rs  o f  th e  w a te r  
w ere s im i la r  to  th o s e  r e p o r te d  by  Z is e r  (1 9 7 5 )> i n  h i s  l im n o lo g ic a l  
s tu d y  o f  t h i s  swamp.
F ig u re  W ater te m p e ra tu re  (°C ) and d is s o lv e d  oxygen (ppm) a t  
th e  swamp a t  S o r re n to »
F ig u re  5 . S p e c i f ic  con d u ctan ce  (pmho/cm) and  pH v a lu e s  a t  th e  
































I n v e r t e b r a te s  o th e r  th a n  o l ig o c h a e te s  w ere n o t a b u n d a n t. 
O c ca s io n a l o d o n a te  nymphs, b o th  z y g o p te ran  and a n is o p te r a n ,  w ere 
c o l l e c t e d ,  a s  w e l l  a s  r e l a t i v e l y  few  d y t i s c i d ,  ch iro n o m id , and 
s t r a t io m y id  l a r v a e .  Amphipods w ere p r e s e n t  i n  low  numbers in  
s e v e r a l  sam p les .
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Ben Hur
A d ra in a g e  d i t c h  w ith  perm anent w a te r  a t  th e  L o u is ia n a  S ta te  
U n iv e r s i ty  Ben Hur E x p erim en ta l Farms ( 3 0 °2 1 ' 00"N, 9 1 ° 1 0 '32"W) was an 
a d d i t io n a l  sam pling  s i t e .  The so u rc e  o f  w a te r  a t  t h i s  l o c a t io n  was 
s u r f a c e  ru n o f f  from  l iv e s to c k  p a s tu r e s  and seepage o r  d ra in a g e  from  
an e x p e r im e n ta l f i s h  pond o f  a p p ro x im a te ly  4 .2 5  h e c ta r e s .
Most o f  th e  v e g e ta t io n  a t  th e  Ben Hur l o c a l i t y  c o n s is te d  o f  
Ludw igia p e p lo id e s  (K un tze) S h in n e rs  (O nagraceae) and Hymphoides 
a q u a t ic a  (W a lte r ex  J .  F . Gm elin) K untze (G e n tia n a c e a e ) . F ilam en to u s  
o r  m at-fo rm in g  a lg a e  e n co u n te re d  in c lu d e d  S p iro g y ra  s p . ,  Zygnema 
s p . ,  Oedogonium s p .  and H ydrod ic tyon  sp .
M a c ro in v e r te b ra te s  o th e r  th a n  o l ig o c h a e te s  w ere p a r t i c u l a r l y  
a b u n d an t. The m ost f r e q u e n t ly  e n co u n te re d  g roups w ere l i b e l l u l i d  
and gomphid a n is o p te r a n s ,  a g r io n id  z y g o p te ra n s , b a e t i d  ep h em ero p te ran s , 
v a r io u s  h e m ip te ra n s , d y t i s c i d  c o le o p te ra n s ,  and ch iro n o m id  d ip te r a n s  
among th e  i n s e c t s ;  and  is o p o d s , am phipods, and p a laeom on id  and 
cam barid  decapods among th e  c ru s ta c e a n s .
The s u b s t r a t e  c o n s is te d  o f  l a y e r s  o f  o rg a n ic  d e t r i t u s  o v e r ly in g  
s o f t  c la y .  The c u r r e n t  was u s u a l ly  l e s s  th a n  0 .1  m /se c , and f r e q u e n t ly  
th e  w a te r  was s ta g n a n t .
The chem ica l p a ra m e te rs  o f  th e  Ben Hur s i t e  r e f l e c t  th e  e f f e c t s  
o f  th e  pond on w a te r  q u a l i t y .  The pond i s  a  le v e e d  e n c lo s u re ,  and i t  
i s  u n sh ad ed . C onductance ( F ig .  7 ) in  th e  d i t c h  was n e a r ly  t r i p l e  t h a t  
re c o rd e d  from  n e a rb y  s im i la r  h a b i t a t s  w ith  s u r fa c e  r u n o f f  a s  th e  
p rim a ry  so u rc e  o f  w a te r ,  and i t  ra n g e d  from  120 pmho/cm i n  l a t e  
December 1976 to  500 pmho/cm  in  F e b ru a ry  1977> r e f l e c t i n g  d iu lu t io n  o f  
th e  d is s o lv e d  s o l id s  by  r a i n f a l l  and t h e i r  c o n c e n tr a t io n  due to  d ry
F ig u re  6 . W ater te m p e ra tu re  (°C ) and d is s o lv e d  oxygen (ppm) a t  
th e  d ra in a g e  d i t c h  a t  Ben Hur E x p e rim en ta l Farm s.
F ig u re  7• S p e c i f ic  conductance  (jjmho/cm) and pH v a lu e s  a t  th e  
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p e r io d s .  T h is was a l s o  e v id e n t  i n  t o t a l  h a rd n e ss  and t o t a l  a l k a l i n i t y  
m easurem ents, w hich fo llo w e d  th e  same p a t t e r n .  T o ta l  a l k a l i n i t y  
v a r ie d  from  l e s s  th a n  17 to  a p p ro x im a te ly  357 m g / l i t e r  a s  CaCO^, w ith  
a  mean v a lu e  o f  1 8 2 .6  m g / l i t e r .  T o ta l  h a rd n e ss  ra n g e d  from  l e s s  th a n  
17 t o  n e a r  290 m g / l i t e r  a s  CaCO^ w ith  a  mean o f  17^*5 m g / l i t e r .  T hat 
th e  w a te r  was w e ll  b u f f e r e d  i s  shown by  pH m easurem ents (F ig . 7 ) ; 
sh ad in g  by th e  em ergent and f l o a t i n g - l e a f  v e g e ta t io n  m in im ized  a lg a l  
p r o d u c t iv i ty .  D ecom position  would have re d u c e d  pH v a lu e s  due to  
CO2 p ro d u c tio n  in  l e s s  w e l l - b u f f e r e d  w a te r s ,  b u t  a t  t h i s  l o c a l i t y  a  
pH a t  o r  s l i g h t l y  above 7 was m a in ta in e d  th ro u g h o u t th e  p e r io d  o f  
s tu d y .
D isso lv e d  oxygen ( F ig .  6 ) r e a d in g s  a r e  i n d i c a t iv e  o f  th e  h ig h  
r a t e  o f  d eco m p o sitio n  a t  th e  s i t e ;  c o n c e n tr a t io n s  a s  low  a s  3 ppm 
w ere re c o rd e d  in  warm w ea th e r when w a te r  was s ta g n a n t  and v e g e ta t io n  
shaded  th e  b o tto m . The d e p th  was a p p ro x im a te ly  0 .1 5  m a t  t h i s  t im e .
I  have seen  v i r t u a l l y  a l l  th e  t u b i f i c i d  s p e c ie s  p r e s e n t  a t  Ben 
Hur i n  sam ples from  th e  M is s is s ip p i  R iv e r .  The Ben Hur sam pling  
l o c a l i t y  i s  a p p ro x im a te ly  1 .9  km n o r th  o f  th e  R iv e r .  P r io r  to  th e  
c o n s t r u c t io n  o f  l e v e e s ,  t h e r e  was undoubted  se e d in g  o f  o l ig o c h a e te s  
a t  th e  c o l l e c t i n g  s i t e  by  p e r io d ic  f lo o d in g  o f  th e  R iv e r .  The le v e e s  
w ere e r e c te d  in  th e  e a r ly  1 9 th  c e n tu ry , and no M is s is s ip p i  R iv e r 
f lo o d in g  o f  th e  Ben Hur a r e a  h a s  o c c u r re d  s in c e  t h a t  t im e . The 
t u b i f i c i d  s p e c ie s  a t  Ben Hur a r e  l i k e l y  descen d ed  from  p a re n t  
p o p u la t io n s  i n  th e  R iv e r .
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U n iversity  Lake
U n iv e rs i ty  Lake l i e s  a d ja c e n t  to  th e  L o u is ia n a  S ta te  U n iv e r s i ty  
campus i n  B aton Rouge, L o u is ia n a , l a t i t u d e  30°25I00"WS lo n g i tu d e  
91°10'00" W. The e le v a t io n  o f  th e  s u r f a c e  i s  J .6  m above mean s e a  
l e v e l .  The g r e a t e s t  w id th  and le n g th  a r e  a p p ro x im a te ly  0 .9  km and 
1 .5  km, r e s p e c t iv e ly .  The s u r f a c e  a re a  i s  a p p ro x im a te ly  75 h e c ta r e s ,  
and th e  maximum d e p th  i s  a p p ro x im a te ly  1 .6  m.
The la k e  was c o n s t r u c te d  in  th e  e a r ly  1 9 3 0 ’s .  P r io r  to  th e n  th e  
l o c a t io n  was a  swampy d e p re s s io n  w ith  a  sm a ll s lu g g is h  s tre a m  b o rd e re d  
by  em ergent v e g e ta t io n ,  and w ith  a  canopy o f  b a ld  c y p re s s  and 
hardw oods.
The la k e  i s  p r e s e n t ly  b o rd e re d  on th e  e a s t  and so u th  by  p r iv a t e  
r e s id e n c e s ,  and on th e  w est by  th e  U n iv e r s i ty .  To th e  n o r th  i s  th e  
s m a lle r  C ity  P ark  Lake, w hich  em p tie s  i n t o  U n iv e r s i ty  L ake. The la k e  
r e c e iv e s  s u r fa c e  ru n o f f  from  th e  com m ercial d i s t r i c t  o f  th e  c i t y  o f  
B aton  Rouge, C ity  P a rk , and th e  su rro u n d in g  r e s i d e n t i a l  a r e a .
U n iv e r s i ty  Lake i s  h ig h ly  e u t r o p h ic .  S e v e ra l  f i s h - k i l l s ,  a s  w e ll  
a s  e x te n s iv e  blooms o f  p h y to p la n k to n  o c cu r a n n u a lly  in  summer. There 
a r e  a p p a re n t ly  some d o m estic  sewage le a k s  from  l i n e s  under th e  l a k e .  
Large numbers o f  y e llo w  b u l lh e a d s ,  I c t a l u r u s  n a t a l i s  (L e s u e u r) , and 
v a r io u s  s u n f is h e s ,  Lepomis s p p . ,  a r e  h a rv e s te d  d a i ly  by  s p o r t  
f ish e rm e n .
The chem ica l p a ra m e te rs  m easured  a t  U n iv e r s i ty  Lake ( F ig s .  8 , 9 ) 
r e f l e c t  th e  e u tro p h ic  c o n d i t io n .  The d is s o lv e d  oxygen c o n c e n tr a t io n  
o c c a s io n a l ly  app roached  200% m a tu ra tio n  a t  th e  tim e  o f  sam p lin g , w hich 
was in  th e  e a r ly  a f te rn o o n  betw een 13*00 and 15*00 h o u rs . Hie pH 
f r e q u e n t ly  app roached  9* The s p e c i f i c  co n d u c tan ce  u s u a l ly  ran g ed
-27-
betw een 100 and 200 pm ho/cm, b u t  i t  app roached  3°0 in  J u ly  and A ugust, 
1977* The w a te r  h a rd n e ss  ra n g e d  betw een  3^ and 106 m g / l i t e r  a s  
CaCO^j th e  mean was 5 6 .8  m g / l i t e r .  T o ta l  a l k a l i n i t y  was u s u a l ly  70  to  
120  m g / l i t e r  a s  CaCO^, w ith  a  mean o f  9^«^ m g / l i t e r .
C olocasia  a n ti quorum, the "elephant-ear p lan t" , grows along the  
margin o f  th e  la k e . While the p la n ts  are rooted  in  the sub strate a t  
the so il-w a te r  in te r fa c e , the tuberous ro o ts  form mats th at extend  
the marginal v eg eta tio n  over the surface o f  the water as much as 0 .5  
m eters. From t h is  se m i-flo a tin g  v eg eta tio n  a network o f  filam entous  
ro o ts  are suspended in  the water column. The filam entous roo ts  c o l le c t  
s i l t ,  d e tr itu s ,  and other m ater ia l, and they are r ich  in  aquatic  
o lig o c h a e te s , p rim arily  o f  the fam ily  N aididae. I t  was a t the  
northwestern corner o f  the lak e th a t t h is  network was sampled for  
o lig o ch a e te s  in  the course o f  t h is  study.
Other in v erteb ra tes  th a t were abundant a t the sampling lo c a t io n  
included various sp e c ie s  o f  ostracods and le e c h e s , amphipods, prim arily  
H y a le lla  azteca  (Saussure), larvae o f  a chironoraid, D icrotendipes s p . ,  
and gastropods, m ostly Fhysa sp .
F ig u re  8. W ater te m p e ra tu re  (°c) and d is s o lv e d  oxygen (ppm) 
U n iv e r s i ty  l a k e .
F ig u re  9 .  S p e c if ic  con d u ctan ce  (jumho/cm) and pH v a lu e s  a t  
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F i f t y - f i v e  i d e n t i f i e d  s p e c ie s  o f  L u m b ric u lid ae , N a id id ae , 
O p is to c y s tid a e , and T u b if ic id a e  w ere c o l l e c t e d  from  th e  fo u r  
l o c a l i t i e s  (T ab le  2 ) .  In c lu d e d  w i th in  th e s e  a r e  f i v e  p re v io u s ly  
u n d e sc rib e d  s p e c ie s  o f  T u b i f ic id a e ,  L im n o d rilu s  psam m ophilus, L. 
r u b r ip e n i s , M onopylephorus s p . ,  Fsam m oryctides c o n v o lu tu s , and 
T ub ifex  s p . ,  d is c o v e re d  d u r in g  th e  sam pling  p e r io d .  T h e ir  d e s c r ip t io n s  
have been  o r  w i l l  be  p u b lis h e d  s h o r t l y .  A s i x t h ,  a  s p e c ie s  o f  
L im n o d rilu s , may a l s o  be u n d e sc r ib e d , b u t  i t s  s t a t u s  m ust a w a it 
f u r t h e r  i n v e s t i g a t i o n .  O ther m ic r o d r i le  f a m i l ie s  r e p r e s e n te d  in  
c o l l e c t io n s  in c lu d e  th e  A eo losom atidae  and E n c h y tra e id a e .
The s y s te m a tic s  o f  th e  A eo losom atidae  i s  in  a  s t a t e  o f  u n c e r t a in ty .  
B r in k h u rs t  (1971) c o n s id e re d  t h i s  g roup  n o t to  be  w i th in  th e  
O lig o c h a e ta , b u t  S in g e r 's  (1977> 1978) r e c e n t  s tu d ie s  have shed  
a d d i t io n a l  l i g h t  on t h i s  g ro u p , and t h e i r  in c lu s io n  w i th in  th e  
C l i t e l l a t a  may, in d e e d , be  w a r ra n te d . S in g e r 's  (1977) d is c o v e ry  t h a t  
th e  c o lo r  o f  th e  o i l  d r o p le t s  w i th in  th e  in teg u m en t v a ry  depend ing  on 
th e  d i e t  and o th e r  e n v iro n m en ta l f a c t o r s  r e n d e r s  much o f  th e  p re v io u s  
taxonomy i n v a l i d .  As a  r e s u l t ,  th e  a e o lo so m a tid s  w ere i d e n t i f i e d  o n ly  
to  th e  g e n e r ic  l e v e l .
A number o f  specim ens o f  th e  fa m ily  E n c h y tra e id a e  w ere c o l le c te d  
from  th e  fo u r  l o c a l i t i e s .  The N orth  Am erican s p e c ie s  o f  t h i s  fa m ily  
a re  i n  need  o f  a  taxonom ic r e v i s io n  (B r in k h u r s t ,  1 9 7 6 ), and th e y  a r e  
p r e s e n t ly  a lm o s t u n i d e n t i f i a b l e . I  have fo llo w e d  th e  p r e s e n t ly  
a c c e p te d  c o n v en tio n  (B r in k h u r s t ,  1976; H il tu n e n , 1969a ,  b )  o f  r e p o r t in g  
t h i s  group a t  th e  fa m ily  l e v e l .
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T able  2 . L i s t  o f  s p e c ie s  o f  a q u a t ic  O lig o c h a e ta  and. th e  l o c a l i t i e s  
from  w hich th e y  w ere c o l l e c t e d .  H, Hog B ranch ; S , S o r re n to ;
B, Ben Hur; U, U n iv e r s i ty  Lake.
S p e c ie s  L o c a l i t i e s
Aeolo som atidae
Aeolosoma sp p . H, S, B, U
E n c h y tra e id ae
U n id e n t i f ie d  H, U
Lumbr i  c u l id a e
E c l i p i d r i l u s  p a l u s t r i s  (S m ith , 1900) H
N aid id ae
A llo n a is  p a ra g u a y e n s is  (M ic h ae lsen , 1905) S, U
A. p e c t i n a t a  (S tep h e n so n , 1910) U
A m phichaeta s p .  H
B r a t i s l a v i a  u n id e n ta ta  (Harman, 1973) S, B, U
C h a e to g a s te r  c r i s t a l l i n u s  V ejdovsky, 1883  H
C. d iap h an u s ( G ru i th u is e n ,  1828 ) H
C. d ia s t ro p h u s  (G ru i th u is e n , 1828 ) H, B, U
C. la n g i  B re ts c h e r ,  1896 S
Dero ( D ero) d i g i t a t a  (M u lle r , 1773) S, B, U
D. (D .) n iv e a  A iy e r , 1929 H, S, B, U
D. (D .) p e c t i n a t a  H, S, B, U
Dero s p . H
D. ( A u lo p h o ru s) f u r c a t a  (M tille r , 1773) H, S, B, U
D. (A .)  p e c t i n a t a  (S tep h en so n , 1931) 0
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Table 2. (con't.)
D. (A .) vaga  (L e id y , 1880) S, U
Haemonais v a ld v o g e l i  B re ts c h e r ,  1900 S, B, U
N ais p a r d a l i s  P ig u e t ,  1906 H
M. v a r i a b i l l s  P ig u e t ,  1906 H, B, U
P r i s t i n a  a e q u is e ta  B ourne, 1891 H, S, B, U
P . am erican a  C e rn o sv ito v , 1937 H, S, B
P. l e i d y i  Sm ith , 1900 H, S, B, U
P. lo n g id e n ta ta  Harman, 1965 H, S
P . m acro ch ae ta  S tep h en so n , 1931 S
P . o s b o rn i (W alton , 1906) H, S, B, U
P . sim a (M arcus, 19^+) H
S la v in a  a p p e n d ic u la ta  (d'Udekem , 1855 ) H, S, B, II
S p e c a r ia  jo s in a e  (V ejdovsky , 1883 ) H
S te p h e n so n ian a  ta n d y i Harman, 1975 B
S. t r iv a n d r a n a  (A iy e r , 1926 ) B
S t y l a r i a  l a c u s t r i s  (L in n ae u s , 1767 ) S
Opi s to c y s t id a e
C r u s t i p e l l i s  t r i b r a n c h i a t a  (Harman, 1969 ) B
T u b if ic id a e
A ulodrilus lim nobius B retscher, 1899 H, S
A. p ig u e ti Kowalevski, 191*1 H, S, B
Bothrioneurum sp . U
Branchiura sowerbyi Beddard, 1892 B
Ily o d r ilu s  tem pletoni (Southern, 1909) B
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Table 2. (con't.)
L im n o d rilu s  a n g u s t ip e n is  B r in k h u rs t  and Cook, 1966 H
L. c e r v ix  B r in k h u r s t ,  19&3 H, B
L. c la p a r  e d ia n u s  R a tz e l ,  1868 B
L. h o f f m e is te r i  C la p a re d e , 1862 H, S, B, U
L. m aum eensis B r in k h u rs t  and Cook, 1966 B
L. psam m ophilus Loden, 1977 H
L. r u b r ip e n is  Loden, 1977 H
L. s p i r a l i s  (R ise n , 1886) B
L. udekem ianus C la p a re d e , 1862 B
L im n o d rilu s  s p . H, B
M onopylephorus s p .  S
P e lo s c o le x  f r e y i  B r in k h u r s t ,  1965  H
P . m u l t i s e to s u s  (S m ith , 1900) S, B
P . v a r ie g a tu s  L e id y , 1851 H
Psam m oryctides ( S p e n c e r iu s ) c o n v o lu tu s  Loden, 1978 H, S, B, U
R h y ac o d rilu s  s o d a l i s  (E is e n , 1879 ) H
T u b ifex  s p .  U
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A few  specim ens o f  L u m b ricu lid ae  w ere c o l l e c te d  from  Hog B ranch .
A ll  w ere s e x u a l ly  im m ature , t h e r e f o r e ,  u n id e n t i f i a b l e  w ith  any d e g re e  
o f  c e r t a i n t y ,  b u t  th e y  w ere l i k e l y  specim ens o f  E c l i p i d r i l u s  p a l u s t r i s  
(S m ith , 1 9 0 0 ), b e c a u se  th e  a n t e r i o r  segm ents w ere b ia n n u la te  and a  
p ro b o s c is  was p r e s e n t .
N a id id ae
One specim en o f  an u n id e n t i f i e d  s p e c ie s  o f  A m phichaeta was 
c o l l e c te d  from  Hog B ranch i n  Ju n e , 3-977® T h is  specim en a p p ea red  
in te rm e d ia te  i n  fo rm  betw een  A. am erican a  Chen, 1944 and A. l e i d i g i i  
T au b er, 1879? b o th  o f  w hich a r e  known t o  o ccu r i n  N o rth  Am erica 
(H il tu n e n , 1973)* The u n id e n t i f i e d  s p e c ie s  i s  s im i la r  i n  s e t a l  
m orphology to  A. magna S o k o lsk ay a , 1962, w hich i s  known o n ly  from  
Lake B a ik a l i n  th e  e a s te r n  USSR.
The t h r e e  m ost commonly e n co u n te re d  s p e c ie s  o f  th e  subgenus Dero 
e a r ly  i n  th e  s tu d y  w ere D. d i g i t a t a  (M u lle r , 1 7 7 3 ), D. n iv e a  A iy e r ,
1930, and D. o b tu s a  d'Udekem, 1855 . Dero d i g i t a t a  was e a s i l y  
re c o g n iz e d  by  i t s  l a r g e  b r a n c h ia l  a p p a ra tu s ,  i t s  lo n g  s e ta e  m easu re­
m en ts , and i t s  d i s t i n c t i v e  n e e d le  s e t a e .  The s e p a r a t io n  o f  D. n iv e a  
from  D. o b tu s a , how ever, p ro v ed  to  be  d i f f i c u l t .  A ccord ing  to  
S p e rb e r (1948) th e  o n ly  good c h a r a c te r  f o r  d i s t in g u i s h in g  betw een  th e  
two s p e c ie s  i s  th e  p re se n c e  o f  a  p ro lo n g e d  b r a n c h ia l  f o s s a  i n
D. n iv e a , and th e  ab sen ce  o f  any p ro lo n g a tio n  in  D. o b tu s a . C o lle c t io n s  
from  U n iv e r s i ty  Lake showed a  p ro g re s s io n  in  th e  e lo n g a t io n  o f  th e  
f o s s a  from  v e ry  w e ll  d ev e lo p ed  to  a b s e n t .  Newly budded specim ens o f
D. n iv e a , a s  w e ll  a s  specim ens in  w hich th e r e  h as  been  a  fo rc e d  b re a k  
i n  th e  body a t  th e  b u d d in g  zone la c k  th e  p ro lo n g ed  f o s s a .  As a  r e s u l t  
o f  th e  m erg ing  o f  c h a r a c te r s ,  I  can n o t s t a t e  w ith  c e r t a i n t y  t h a t  b o th
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s p e c ie s  w ere r e p r e s e n te d  i n  my c o l l e c t i o n s ;  th u s ,  a lth o u g h  th e  
specim ens a re  l i k e l y  to  r e p r e s e n t  b o th  s p e c ie s ,  I  have r e p o r te d  a l l  
a s  D. n iv e a , r e g a r d le s s  o f  th e  b r a n c h ia l  a p p a r a tu s .
A s p e c ie s  o f  Dero (D ero s p . i n  T ab le  2 . )  was abundan t a t  Hog 
B ranch . Specim ens from  th e  s tre am  had  n e e d le  s e ta e  w ith  two w e l l -  
d ev e lo p ed  l a t e r a l  t e e t h  and one t h i n  in te rm e d ia te  to o th  (F ig .  10 c , d ) .  
Those in d iv id u a ls  t h a t  w ere p re s e rv e d  s h o r t l y  a f t e r  c o l l e c t i o n  had 
th e  follox-rLng s e t a l  m easurem ents:
S e ta e  M easurem ents
A n te r io r  V e n tra ls  93-117  pm
P o s te r io r  V e n tra ls  8 1 -9 3  pui
N eed les  65-82  pm
H a irs  189-237  pm
S ix  in d iv id u a l s  w ere c u l tu r e d  i n  h a b i t a t  w a te r  f o r  a p p ro x im a te ly  
s ix  weeks (13  Septem ber to  21 O ctober 1977)* D uring  t h i s  p e r io d  no 
a se x u a l r e p ro d u c t io n  o c c u r re d . The so u rc e  o f  fo o d  was p a r t i c u l a t e  
m a tte r  t h a t  had  s e t t l e d  from  su sp e n s io n  i n  a  c o n ta in e r  o f  h a b i t a t  
w a te r .  A f te r  th e  c u l t u r e  p e r io d  an  e x am in a tio n  o f  th e  in d iv id u a ls  
r e v e a le d  an a l t e r a t i o n  i n  th e  shape o f  th e  t t e t h  o f  th e  n e e d le  s e ta e ;  
th e  in te rm e d ia te  to o th  was no lo n g e r  p r e s e n t ,  and th e  shape o f  th e  
l a t e r a l  t e e t h  was d i f f e r e n t  ( F ig .  1 0 , e ) .
V a r ia t io n  in  th e  shape  o f  th e  d i s t a l  end o f  n e e d le  s e ta e  i s  known
to  o ccu r i n  D ero . M arcus (19^*0 found  th e  p ro x im a l to o th  o f  th e  
n e e d le  s e ta e  i n  D. m u l t ib r a n c h ia ta  S t ie v e n , 1892  t o  v a ry  from  l i t t l e  
more th a n  a  p ro tu b e ra n c e  to  a  w e ll-d e v e lo p e d  t o o th .  He a ls o  found  in
D. e v e l in a e  M arcus, 19^-3 a  t r i f i d  c o n d i t io n  c lo s e ly  re se m b lin g  t h a t
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c o n d it io n  o f  th e  s p e c ie s  I  c o l l e c te d  from  Hog B ranch . Dero a s i a t i c a  
C e rn o sv ito v , 193° and D. p e c t i n a t a  A iy e r , 1929 a re  a d d i t io n a l  s p e c ie s  
in  w hich an in te rm e d ia te  to o th  i s  p r e s e n t .
Tooth  shape o f  n e e d le  s e ta e  i n  c u l tu r e d  L o u is ia n a  specim ens 
re sem b le s  t h a t  o f  D. d i g i t a t a . In  b o th  s p e c ie s  th e  d i s t a l  to o th  i s  
much lo n g e r  (o v e r tw ic e  th e  le n g th )  th a n  th e  p ro x im a l, and i s  more 
n e a r ly  i n  th e  a x is  o f  th e  s e t a l  s h a f t  (F ig .  1 0 , e ) .  C u ltu re d  
specim ens d i f f e r  from  D. d i g i t a t a  in  le n g th s  o f  th e  s e ta e  ( f o r  D. 
d i g i t a t a  m easurem ents a r e  a n t e r i o r  v e n t r a l s :  120-160  ;ura; p o s t e r io r
v e n t r a l s :  70-120  pm; n e e d le s :  91”102 pm; and h a i r s :  l 80 - 3 6 0 pm ).
T here i s  much d i f f e r e n c e  i n  th e  s i z e  o f  th e  two s p e c ie s ;  D. d i g i t a t a  
i s  much l a r g e r ,  and i t s  b r a n c h ia l  f o s s a  i s  up to  t e n  tim e s  l a r g e r  th a n  
t h a t  o f  th e  unknown s p e c ie s .  B oth have fo u r  p a i r s  o f  g i l l s .
The specim ens t h a t  w ere c u l tu r e d  had  somewhat s h o r te r  s e ta e  
le n g th s  th a n  th e  p a r e n t  p o p u la t io n :
S e ta e  M easurem ents
A n te r io r  V e n tra ls  81-100  pm
P o s te r io r  V e n tra ls  61 -72  pm
N eedle S e ta e  61 -70  pm
H air S e ta e  l6 l - 2 0 8  pm
There was no o v e r la p  i n  th e  ra n g e s  o f  m easurem ent o f  e i t h e r  th e  
p o s t e r i o r  v e n t r a l  o r  th e  n e e d le  s e t a e ,  in d i c a t in g  t h a t  v a r i a t i o n  in  
s e t a l  le n g th s  i s  n o t  n e c e s s a r i l y  due t o  g e n e t ic  v a r i a t i o n .
One specim en o f  a  s e x u a l ly  m atu re  in d iv id u a l  (F ig .  10 , f ) re v e a le d  
l i t t l e  to  p la c e  th e  s p e c ie s  a c c u r a te ly  w i th in  th e  subgenus. The 
sp e rm a th e c a l am p u lla  was g lo b u la r ,  and th e  d u c t was i n d i s t i n c t .
F ig u re  1 0 . Dero s p .  S e ta e : A, v e n t r a l  o f  I I ;  B, p o s t e r i o r  v e n t r a l
C, n e e d le ;  D, d i s t a l  end o f  n e e d le  s e t a  b e fo re  c u l tu r in g ;  E, d i s t a l  
end o f  n e e d le  s e t a  a f t e r  s i x  weeks i n  c u l t u r e ;  F , m ale d u c t .




The a t r i a l  am p u lla  was l ik e w is e  g lo b u la r ,  and was jo in e d  by  th e  vas 
d e fe re n s  d o r s a l ly  on th e  a n t e r i o r  s u r f a c e .  The v a s  d e fe re n s  was 
co v ered  w ith  p r o s t a t e  t i s s u e .  The a t r i a l  d u c t was lo n g . N e ith e r  th e  
sp e rm a th e c a l no r a t r i a l  d u c ts  had any  e x p a n s io n s .
In a b e tte r  understood genus the Louisiana sp e c ie s  could probably 
be described as new, but w ith the overlap  in  s e t a l ,  b ran ch ia l, and 
reproductive ch aracters, I have e le c te d  on ly  to  record the inform ation. 
The genus (and subgenus) Dero i s  badly in  need o f  a r e v is io n , and I 
f e e l  th at d escrib in g  the p resen t sp e c ie s  a t  t h is  time would only  
compound an already hazy s itu a t io n .
I  am somewhat co n fu sed  by  much o f  th e  r e c e n t  l i t e r a t u r e  i n  th e  
t r e a tm e n t  o f  A ulophorus a s  a  subgenus o f  D ero . S p e rb e r (1948) s t r e s s e d  
t h a t  s p e c i f i c  d i f f e r e n c e s  w i th in  A ulophorus ap p ea re d  t o  be  g r e a te r  in  
many in s ta n c e s  th a n  th e  d i f f e r e n c e s  betw een  some s p e c ie s  o f  A ulophorus 
and some s p e c ie s  o f  D ero, and she r e l e g a te d  th e  p r e v io u s ly  a c c e p te d  
genus A ulophorus t o  a  subgenus o f  D ero . However, i n  h e r  d is c u s s io n  
o f  s p e c ie s  she  t r e a t e d  A ulophorus a s  a  genus r a t h e r  th a n  a  subgenus 
( e . g . ,  she  d is c u s s e d  th e  m orphology o f  "A ulophorus f u r c a t u s " r a t h e r  
th a n  "Dero f u r c a t a " ) .  The in c o n s is te n c y  o f  t h i s  was m en tioned  by  
L iang (1 9 6 4 ) . The I n t e r n a t io n a l  Code o f  Z o o lo g ic a l N om encla tu re , 
A r t i c l e  3°.> s t a t e s  t h a t  a  s p e c ie s  g roup  name m ust a g re e  i n  gen d er 
w ith  th e  g e n e r ic  name; agreem ent w ith  th e  su b g e n e r ic  name i s  n o t 
d is c u s s e d .  The r e c e n t  a u th o rs  m a in ta in  t h i s  in c o n s i s te n c y  and th e  
taxonom ic e r r o r  o f  re c o rd in g  b o th  th e  g e n e r ic  and su b g e n e r ic  names 
w ith  th e  s p e c i f i c  e p i t h e t  in  ag reem en t w ith  A u lophorus, th e  su b g e n e ric  
name (m a scu lin e ) r a t h e r  th a n  D ero, th e  g e n e r ic  name ( fe m in in e )
( e . g . ,  "Dero ( A u lo p h o ru s) f u r c a t u s " r a t h e r  th a n  th e  more n e a r ly  
c o r r e c t  "Dero ( A u lo p h o ru s) f u r c a t a " ) .  The c o n v e rs io n  to  th e  c o r r e c t  
n o m en c la tu re  w i l l  c r e a te  a  homonym; Dero p e c t i n a t a  A iy e r, 1930 and 
A ulophorus p e c t in a tu s  S tep h en so n , 1931 a re  now w ith in  th e  same g e n u s , 
and th e  l a t t e r  i s  a  ju n io r  o b je c t iv e  homonym. The s p e c i f i c  name o f  
th e  l a t t e r  w i l l  r e q u i r e  chan g in g  i n  acco rd an ce  w ith  A r t i c l e  57 ( a )  
o f  th e  I n t e r n a t i o n a l  Code o f  Z o o lo g ic a l N om encla tu re .
P r i s t i n a  a e q u is e ta  B ourne, 1891 i s  c h a r a c te r iz e d  by  h av in g  
th ic k e n e d  s e ta e  v e n t r a l l y  i n  segm ent IV, segm ent V, o r  b o th .  These 
e n la rg e d  s e ta e  have b een  d e s c r ib e d  a s  " g ia n t  s e ta e "  by  S p e rb e r (1 9 4 8 ) . 
I  o b se rv ed  t h a t  t h e r e  w ere some d i f f e r e n c e s  among th e  d e g re e  o f  
en la rg em en t e x h ib i te d  by  th e  g ia n t  s e ta e  o f  t h i s  s p e c ie s  a t  th e  fo u r  
h a b i t a t s  sam pled ( F ig .  l l ) .  The a b i l i t y  to  d i s t i n g u i s h  P . a e q u is e ta  
from  P . f o r e l i  ( P ig u e t ,  1906) (w hich  d i f f e r s  from  P . a e q u is e ta  i s  
la c k in g  g ia n t  s e ta e )  i s  o f te n  d i f f i c u l t  b e ca u se  o f  o n ly  s l i g h t l y  
th ic k e n e d  s e ta e  i n  th e  v e n t r a l  b u n d le s  i n  q u e s t io n .
The p o s t e r i o r  z o o id  o f  a  bud d in g  specim en o f  P . a e q u is e ta  from  
U n iv e r s i ty  Lake was c u l tu r e d  i n  a r t i f i c i a l  pond w a te r  (D ie tz  and 
A lv a red o , 1 9 7 0 ). The co m p o sitio n  o f  th e  c u l tu r e  medium was
CaCl2 *2H20 6 3 .O m g /l 
A f te r  l 4  days a t  23°C te n  specim ens w ere p roduced  by  th e  o r i g i n a l  z o o id  
b y  a s e x u a l  r e p ro d u c t io n  (b u d d in g ) . None o f  th e  t e n  specim ens was found  
t o  have th e  v e n t r a l  s e ta e  even s l i g h t l y  e n la rg e d , and th e y  w ere 
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A second  c lo n e  was e s t a b l i s h e d  in  th e  a r t i f i c i a l  pond w a te r , and 
i s o l a t e d  in v id iv id u a l s  w ere p la c e d  in  v a ry in g  d i l u t i o n s  o f  th e  c u l tu r e  
medium i n  P e t r i  d i s h e s .  A smal l  g r a in  ( c a .  0 .5  ram3) o f  com m ercial 
d r ie d  c a t  fo o d  (P u r in a  C at Chow) was added to  each  P e t r i  d is h  a s  a  
so u rc e  o f  fo o d .
In d iv id u a ls  from  th e  c lo n e  w ere a l s o  p la c e d  i n  a r t i f i c i a l  pond 
w a te r  to  w hich v a ry in g  c o n c e n tr a t io n s  o f  sodium  c h lo r id e  w ere added , 
a g a in  w ith  c a . 0 .5  mm  ^ o f  d r ie d  c a t  fo o d .
A f te r  fo u r te e n  days th e  in d iv id u a ls  i n  each  c u l tu r e  w ere co u n ted  
and exam ined f o r  th ic k e n e d  s e t a e .  The r e s u l t s  a re  a s  fo l lo w s :
C onductance D ilu t io n  F a c to r No. in d iv id u a ls R e s u lts
0 0 .0 1 0 d ie d
1 .8 0 .1 0 d ie d
18 0 .2 5 1 no chg
^5 0 .5 3 no chg
90 1 .0 12 no chg
C onductance NaCl Added No. in d iv id u a ls R e s u lts
310 60  mg lh no chg
500 150  mg 10 F ig .  12A
700 2^0 mg 17 F ig . 12B
900 335 mg 23 F ig .  12C
1100 425 mg 21 F ig . 12D
1300 520 mg lit- F ig .  12E
I n d iv id u a ls from  th e  o r i g i n a l c lo n e  in  a r t i f i c i a l  pond w a te r
w ere r e tu r n e d  to  U n iv e r s i ty  Lake h a b i t a t  w a te r  and c u l tu r e d .  A f te r
Figlare 11 . Giant se ta e  o f P r is t in a  aeq u iseta  from four southeastern  
Louisiana h a b ita ts:  A, U n iversity  Lake; B, Sorrento; C, Ben Hur;
D, Hog Branch.
Figure 12 . Giant se ta e  o f P r is t in a  aeq u iseta  from cu ltu re con d ition s  
A, 500 jomho/cm; B, TOO )amho/cm; C, 900 pmho/cm; D, 1100 pmho/cm;
E, 1300 jmho/cm.




30 days th e  o l ig o c h a e te s  from  th e  a r t i f i c i a l  pond w a te r  c o n tin u e d  to  
show s e ta e  t y p i c a l  o f  P . f o r e l i  (n o t  e n la r g e d ) ,  w h ile  a p p ro x im a te ly  80$ 
o f  th o s e  in  th e  h a b i t a t  w a te r  had re g a in e d  th e  g ia n t  s e t a e .
V a r ia t io n s  i n  th e  g ia n t  s e ta e  o f  P . a e q u is e ta  have been  p re v io u s ly  
r e p o r t e d .  Harman (197*0 d e c la r e d  P . e v e l in a e  to  be  a  ju n io r  o f  
P . a e q u is e ta  a f t e r  h i s  e x am in a tio n  o f  o v e r 1000 specim ens from  Surinam . 
The d i s t i n c t i o n s  betw een  th e  c h a r a c t e r i s t i c s  o f  th e  g ia n t  s e ta e  o f  
th e s e  two e n t i t i e s  w ere found  to  merge to  th e  e x te n t  t h a t  a  s e p a ra t io n  
betw een  th e  two c o u ld  n o t be  m a in ta in e d . Specim ens o f  P . a e q u is e ta  
from  th e  LSU o l ig o c h a e te  c o l l e c t i o n  a l s o  showed a  c o n s id e ra b le  
v a r i a b i l i t y  ( F ig .  1 3 )•
B ecause o f  th e  v a r i a t i o n  i n  th e  g ia n t  s e ta e  o f  P . a e q u is e ta , and 
b e ca u se  l a b o r a to r y  i n v e s t i g a t i o n s  d e m o n s tra ted  t h a t  e n v iro n m en ta l 
f a n to r s  can a l t e r  th e  s e ta e  t o  a  d e g re e  t h a t  P . a e q u is e ta  i s  
in d i s t in g u i s h a b le  from  P . f o r e l i , I  have  i d e n t i f i e d  a l l  t h e  specim ens 
r e f e r a b le  to  P . f o r e l i  a s  P . a e q u i s e t a .
Two p o s s ib le  s i t u a t i o n s  e x i s t  c o n ce rn in g  th e  taxonom ic s t a t u s  o f  
P . f o r e l i :  e i t h e r  i t  i s  a  s i b l i n g  s p e c ie s  o f  P . a e q u i s e ta , in  w hich
c ase  a d d i t io n a l  in v e s t i g a t i o n s  a r e  r e q u i r e d  to  s e p a r a te  th e  s p e c ie s ,  
o r  P . f o r e l i  r e p r e s e n ts  an ecomorph o f  P . a e q u i s e ta . I  p r e f e r  th e  
l a t t e r  e x p la n a t io n ,  and c o n s id e r  P . f o r e l i  t o  be  a  ju n io r  synonym.
Two d i s t i n c t  m o rp h o lo g ica l form s o f  P r i s t i n a  l e i d y i  Sm ith , 1896 
w ere p r e s e n t  i n  U n iv e r s i ty  Lake. B oth form s had  e lo n g a te ,  n o n - s e r r a te d  
h a i r  s e ta e  i n  segm ent I I I ;  s e r r a t e d ,  s h o r te r  h a i r s  in  o th e r  segm ents, 
b i f i d  n e e d le  s e ta e ,  and one a n t e r i o r  segm ent w ith  t h i c k e r ,  lo n g e r  
v e n t r a l  s e t a e .  In  one form  th e  s e r r a t i o n s  o f  th e  h a i r  s e ta e  w ere w id er 
a p a r t  (8 -15  jam), th e  t e e t h  o f  th e  n e e d le  s e ta e  w ere d i s t i n c t ,  w ith
-*o-
each  to o th  s l i g h t l y  o v e r 1 jam lo n g , th e  e n la rg e d  v e n t r a l  s e ta e  w ere 
i n  segm ent I I I ,  and th e  h a i r  s e ta e  w ere g e n e r a l ly  lo n g e r .  In  th e  
second form  th e  s e r r a t i o n s  o f  th e  h a i r  s e ta e  w ere f i n e  and c lo s e  
( 2 - k  pm a p a r t ) ,  th e  " b ifu rc a t io n  o f  th e  n e e d le  s e ta e  was i n d i s t i n c t ,  
w ith  th e  t e e t h  l e s s  th a n  1 pm lo n g , th e  e n la rg e d  v e n t r a l  s e ta e  were 
in  segm ent I I ,  and th e  h a i r  s e ta e  w ere r e l a t i v e l y  s h o r t .
S e v e ra l p o s s i b i l i t i e s  e x i s t  f o r  an  e x p la n a t io n  o f  th e s e  two 
form s p r e s e n t  i n  th e  same l o c a t i o n .  They may r e p r e s e n t  two s p e c ie s ,  
th e y  may he  g e n e t i c a l l y  d i f f e r e n t  p o p u la t io n s  o f  th e  same s p e c ie s  t h a t  
have been  m a in ta in e d  by  a s e x u a l  r e p r o d u c t io n ,  o r  th e y  may r e p r e s e n t  
ecopheno types i n  m ic r o h a b i ta ts  t h a t  w ere s u f f i c i e n t l y  sm a ll to  be 
in c lu d e d  i n  a  s in g le  sam ple .
No se x u a l r e p ro d u c t io n  on a  s c a le  l a r g e  enough t o  a llo w  th e  
in c lu s io n  o f  s e x u a l ly  m a tu re  specim ens o f  P . l e i d y i  i n  sam ples 
o c c u rre d  d u r in g  t h i s  s tu d y . I t  i s  p o s s ib le  t h a t  c l im a t ic  c o n d it io n s  
in  so u th e rn  L o u is ia n a , a s  w e l l  a s  o th e r  e n v iro n m e n ta l f a c t o r s  t h a t  
may s t im u la te  s e x u a l i ty ,  do n o t p rom ote s e x u a l r e p ro d u c t io n  in  t h i s  
s p e c ie s ,  th e  m ost f r e q u e n t ly  e n c o u n te re d  n a id id  in  t h i s  r e g io n .  The 
LSU o l ig o c h a e te  c o l l e c t i o n  c o n ta in s  specim ens o f  P . l e i d y i  t h a t  have 
been  c o l l e c te d  from  L o u is ia n a  f o r  n e a r ly  20 y e a r s ,  and no s e x u a l ly  
m atu re  in d iv id u a ls  a r e  r e p r e s e n te d .  In  t h i s  c o n te x t  i t  i s  d i f f i c u l t  
to  be  o b je c t iv e  in  d e te rm in in g  th e  t r u e  s t a t u s  o f  th e  s p e c ie s  i n  t h i s  
l o c a l i t y ,  b u t  I  am c o n s id e r in g  a l l  t o  b e  members o f  th e  same p o p u la t io n .
N ais v a r i a b i l i s  P ig u e t ,  1906 d i f f e r s  from  N. p a r d a l i s  P ig u e t ,  1906 
in  l i t t l e  more th a n  th e  p re s e n c e  o f  th ic k e n e d  v e n t r a l  s e ta e  in  th e  
l a t t e r ,  and t h e i r  ab sen ce  i n  th e  fo rm e r . Specim ens from  b o th  Hog 
Branch and U n iv e r s i ty  Lake e x h ib i te d  a  m erg ing  o f  c h a r a c te r s  to  th e
F ig u re  1 3 . V a r ia t io n  i n  g ia n t  s e ta e  o f  P r i s t i n a  a e q u is e ta  from  
v a r io u s  l o c a l i t i e s :  A, "P. f o r e l i "; B, P e n n sy lv an ia ; C, Worth
C a ro lin a ;  B, M aryland; E, F lo r id a ;  F , M exico; G, Surinam .
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e x te n t  t h a t  i t  was d i f f i c u l t  to  c o n t in u a l ly  d i s t i n g u i s h  th e s e  s p e c ie s .
S e v e ra l bud d in g  specim ens had  an  a n t e r i o r  z o o id  t h a t  was c l e a r l y  
N. p a r d a l i s  and a  p o s t e r i o r  z o o id  la c k in g  th ic k e n e d  v e n t r a l  s e ta e ,  
th u s  d i c t a t i n g  an i d e n t i f i c a t i o n  o f  N. v a r i a b i l i s  i f  th e  two zo o id s  
had  b een  s e p a r a te d .  S p e rb e r (19^8) m en tioned  t h a t  th e  th in n e r  s e ta e  
w ere r e p la c e d  by  th ic k e n e d  ones i n  a  p o s t e r i o r  p r o g r e s s io n ,  th u s  
p o s s ib ly  e x p la in in g  t h i s  phenomenon.
B r in k h u rs t  (1971) su g g es te d  t h a t  N. p a r d a l i s  was a  v a r i a n t  o f  
N. b r e t s c h e r i  M ich ae lsen , lQ99> & b e l i e f  t h a t  P ig u e t (1906) e x p re ssed  
when he d e s c r ib e d  th e  fo rm er a s  a  v a r i e t y  o f  th e  l a t t e r .  Both sp e c ie s  
have th ic k e n e d  v e n t r a l  s e ta e ;  th e y  d i f f e r  in  th e  d e g re e  o f  th ic k e n in g . 
P ig u e t  l a t e r  (1909 ) e le v a te d  N. p a r d a l i s  t o  th e  ra n k  o f  s p e c ie s  b a sed  
on some p o s s ib ly  m inor c h a r a c te r s  o f  th e  r e p ro d u c t iv e  system . 
E copheno typ ic  v a r i a t i o n  i n  s e ta e  c h a r a c te r s  o f  th e  N a id id ae  h as  been  
d e m o n s tra ted  i n  Dero and P r i s t i n a , and i t  i s  p o s s ib ly  p r e s e n t  i n  t h i s  
i n s t a n c e .  I t  ap p ea re d  p o s s ib le  t h a t  N. v a r i a b i l i s ,  a s  w e l l  a s  K.
p a r d a l i s , may b e  an  ecomorph o f  N. b r e t s c h e r i .
Specim ens o f  N. p a r d a l i s  from  Hog B ranch w ere c u l tu r e d  w ith
N. v a r i a b i l i s  from  U n iv e r s i ty  Lake f o r  60 d a y s . At th e  end o f  th e
c u l tu r e  p e r io d  th e  worms w ere exam ined a l i v e .  The i n t e g r i t y  o f  th e  
s p e c ie s  was m a in ta in e d , in d ic a t in g  t h a t  d i f f e r e n c e s  among th e  s e t a l  
c h a r a c te r s  o f  th e  two s p e c ie s  a r e  n o t  due to  eco p h en o ty p ic  v a r i a t i o n ,  
b u t  a r e  p ro b a b ly  g e n e t i c a l l y  d e te rm in e d . The N. v a r i a b i l i s  in d iv id u a ls  
a d a p te d  to  c u l tu r e  c o n d i t io n s  b e t t e r  th a n  th o s e  o f  N. p a r d a l i s . Most 
in d iv id u a l s  o f  th e  fo rm er s p e c ie s  p o s se s s e d  a  bu d d in g  zone, w h ile  few er 
th a n  30$ o f  th e  l a t t e r  e x h ib i te d  e v id en c e  o f  a se x u a l r e p ro d u c tio n  
w henever th e y  w ere e x a m in e d ..
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L ive specim ens o f  K. p a r d a l i s  d i f f e r e d  from  th o s e  o f  N. v a r i a b i l i s  
i n  h av in g  a  d i s t i n c t  r e d d is h  h u e , w h ile  th e  N. v a r i a b i l i s  w ere r a t h e r  
c l e a r .
T ubificidae
An u n id e n t i f i e d  s p e c ie s  o f  B o th rioneurum  was one o f  th e  more 
f r e q u e n t ly  e n co u n te re d  t u b i f i e i d s  i n  U n iv e r s i ty  Lake. The s p e c ie s  
c o u ld  n o t be  i d e n t i f i e d  w ith  g r e a te r  a c c u ra c y  b e ca u se  no s e x u a l ly  
m atu re  in d iv id u a l  was - jo l le c te d . The s e t a l  c h a r a c te r s  a r e  s im i la r  to  
th o s e  o f  B. vejdovskyanum  S to i c ,  1888, w hich i s  known from  L o u is ia n a  
(M. S . Loden c o l l e c t i o n ) ,  and B. am ericanum  B eddard , 189^ , w hich a ls o  
a p p ea rs  to  be  p r e s e n t  i n  th e  s o u th e a s te r n  U n ite d  S ta te s  (Loden, 
u n p u b lish e d  d a t a ) .  S p e c ie s  o f  B o th rioneurum  f r e q u e n t ly  rep ro d u c e  
a s e x u a l ly  by  f ra g m e n ta tio n  (H rabe , 1935)* and t h i s  i s  l i k e l y  th e  
m ethod employed in  th e  p o p u la t io n  t h a t  o c c u rs  i n  U n iv e r s i ty  Lake.
Specim ens o f  R h y ac o d rilu s  s o d a l i s  (E is e n ,  1879 ) w ere c o l l e c te d  
o c c a s io n a l ly  from  Hog B ranch i n  b o th  th e  m atu re  and im m ature s t a t e .
An ea r ly  March c o l le c t io n  o f  mature worms lack in g  the p en ia l se ta e  
were c o lle c te d . The somatic se ta e  o f  the two forms, as w e ll as s e r ia l  
sec tio n s  o f  the g e n ita l ia  o f  them showed no d isc e r n ib le  d iffe r e n c e s ,  
and although the presence o f p en ia l se ta e  are considered to  be o f  
taxonomic importance in  the c la s s i f ic a t io n  and id e n t if ic a t io n  o f the 
sp e c ie s , both are considered to  be R. s o d a l is . The p en ia l se ta e  o f  
a t  l e a s t  t h is  population are present on ly  fo r  a short duration .
An unknown sp e c ie s  o f  Limnodrilus was found at both Ben Hur and 
Hog Branch. The pen is sheath appears somewhat interm ediate in  form 
between L. s p ir a l is  and L. claparedianus, n e ith er  o f which were
c o l le c te d  from  th e  s tu d y  s i t e  a t  Hog B ranch , a lth o u g h  "both w ere p re s e n t  
a t  Ben H ur. R. 0 . B rin ld a u rs t ( p e r s .  comm.) su g g e s te d  t h a t  t h i s  s p e c ie s  
may be  a  v a r i a n t  o f  L. h o f f m e is te r i  o r  a  h y b r id .
The b re e d in g  sea so n  o f  t h i s  s p e c ie s  d i f f e r s  from  t h a t  o f  
L. h o f f m e is te r i  a t  Hog B ranch and from  t h a t  o f  e i t h e r  L. s p i r a l i s ,
L. c la p a re d ia n u s , o r  L. h o f f m e i s t e r i  a t  Ben H ur. W hile th e  o th e r  
s p e c ie s  o f  L im n o d rilu s  a c h ie v e  s e x u a l m a tu r i ty  i n  g r e a t e s t  numbers in  
w in te r  and s p r in g ,  th e  s p e c ie s  i n  q u e s t io n  b re e d s  in  summer and e a r ly  
autum n, re a c h in g  i t s  abundance i n  th e  i d e n t i f i a b l e  c o n d i t io n  in  J u ly ,  
A ugust, and S ep tem ber.
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S easo n a l T rends o f  O lig o c h a e te  Communities
Tem poral changes i n  r e l a t i v e  abundance o f  p red o m in an t o l ig o c h a e te  
p o p u la t io n s  and changes i n  s p e c ie s  d i v e r s i t y  o v e r p e r io d s  o f  tim e  can 
be u t i l i z e d  t o  i n t e r p r e t  s e a s o n a l changes i n  a  h a b i t a t  on th e  
o l ig o c h a e te  com m unity. Each o f  th e  fo u r  h a b i t a t s  s tu d ie d  had  i t s  own 
c h a r a c t e r i s t i c  o l ig o c h a e te  fa u n a  (T ab le  2 ) ,  and changes in  th e  r e l a t i v e  
abundance o f  th e  p o p u la t io n s  com posing t h i s  f a u n i s t i c  assem blage  o c c u r . 
A l te r a t io n s  i n  th e  r e l a t i v e  abundance may b e  o f  s h o r t  d u r a t io n  due to  
w ea th e r p a t t e r n s ,  o r  o f  lo n g  d u ra t io n  due to  l i f e - h i s t o r y  p a t t e r n s .
O lig o c h a e te s  a re  f r e q u e n t ly  u sed  a s  b io lo g ic a l  i n d i c a to r s  o f  
w a te r  q u a l i t y  (A sto n , 1973; G oodnight and W h itle y , i 960 ; B r in k h u rs t  
and Cook, 197*0 e i t h e r  a t  th e  s p e c ie s  (o r  gen u s) l e v e l ,  o r  a t  th e  
l e v e l  o f  s p e c ie s  a sse m b lag e s . Changes i n  th e  r e l a t i v e  abundance o f  
p o p u la t io n s  can a l t e r  th e  i n t e r p r e t a t i o n s  o f  th e  d a t a .  B efo re  a  
c o n c lu s io n  re g a rd in g  b io l o g i c a l  in d i c a to r s  can be  draw n, a  th o ro u g h  
knowledge o f  s e a s o n a l  changes o f  th e  community and o f  th e  tem p o rary  
r e a c t io n s  o f  th e  p o p u la t io n s  to  w ea th e r m ust be  g a in e d .
None o f  th e  fo u r  h a b i t a t s  was in f lu e n c e d  by  "w ate r p o l lu t io n "  in  
th e  form  o f  i n d u s t r i a l  w a s te s .  U n iv e r s i ty  Lake was h ig h ly  e u tro p h ic ,  
and some d o m estic  sewage le a k a g e  was i n d ic a te d ,  b u t  th e  mean 
o l ig o c h a e te  s p e c ie s  d i v e r s i t y  was th e  h ig h e s t  o f  th e  fo u r  h a b i t a t s  
s tu d ie d .
S p e c ie s  d i v e r s i t y  v a r ie d  c o n s id e ra b ly  w ith  th e  seaso n  and th e  
l o c a l i t y .  The lo w e s t re c o rd e d  v a lu e  was from  Ben Hur in  J u ly  1977> 
when 0 .2 4  was c a lc u la te d ;  t h i s  was a  r e s u l t  o f  93$ o f  th e  o l ig o c h a e te s  
b e in g  u n id e n t i f i a b l e  im m ature t u b i f i c i d s .  The h ig h e s t  d i v e r s i t y  was 
3 .3 2 , w hich was c a lc u la te d  from  a  Septem ber 1976, sam ple a t  Hog B ranch .
Hog Branch
Species a t Hog Branch th at were represented  in  f iv e  or more 
c o lle c t io n s , hut on ly  in  w inter included the naid id  P r is t in a  sima and 
the tu b if ic id s  Limnodrilus c e r v ix , L. a n g u stip en is , L. ru b rip en is , and 
Khyacodrilus s o d a l is . Species found prim arily  during warmer periods  
included the n aid id s Dero s p . ,  P r is t in a  americana, and Dero fu rca ta , 
and the tu b if ic id s  L. psammophilus, L. udekemainus, and Psammoryctides 
convolutus.
The f iv e  p red o m in an t s p e c ie s  th ro u g h o u t th e  p e r io d  o f  s tu d y  w ere 
Dero s p . ,  N ais p a r d a l i s , A u lo d r ilu s  p i g u e t i , P. a m erica n a , and 
A u lo d r ilu s  lim n o b iu s  ( F ig .  1 ^ ) .
Imm ature t u b i f i c i d s  la c k in g  h a i r  s e ta e  ( p r im a r i ly  L im n o d rilu s  
s p p .)  w ere p a r t i c u l a r l y  abu n d an t i n  c o l l e c t i o n s  from  December th ro u g h  
Ju n e , r e p r e s e n t in g  a s  much a s  60$ o f  th e  o l ig o c h a e te  fa u n a  i n  May 1977* 
M ature specim ens o f  L im n o d rilu s  s p e c ie s  w ere n o t  a s  w e ll  r e p r e s e n te d ,  
a lth o u g h  L. h o f f m e is te r i  was p r e s e n t  i n  r e l a t i v e l y  h ig h  num bers in  
March and A p r i l .  A u lo d r i lu s  lim n o b iu s  (n o t  f ig u r e d )  was o f te n  p r e s e n t  
i n  h ig h  r e l a t i v e  num bers, re a c h in g  62$  o f  th e  o l ig o c h a e te s  c o l l e c te d  
i n  J a n u a ry  1977•
With the p rogressive  decrease in  the proportion o f  immature 
Limnodrilus sp ec ie s  in  May, June, and Ju ly , Dero s p . ,  A. p ig u e t i ,  and 
P. americana became b e tte r  e s ta b lish e d .
In August Dero sp . reached maximum abundance. This sp e c ie s  then  
decreased in  abundance in  September as P. americana became the  
predominant o lig o c h a e te . In October and November the sp e c ie s  present 
in  g re a te st  numbers were N. p a rd a lis  and A. p ig u e t i .
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S p e c ie s  d i v e r s i t y  a t  Hog B ranch (F ig .  15) was g e n e r a l ly  q u i te  
h ig h , ra n g in g  from  1 .7 2  i n  Ja n u a ry  to  3*32 i n  S ep tem ber. The mean 
d i v e r s i t y  o f  a l l  sam ples was 2 .2 0 , w ith  a  mean e q u i t a b i l i t y  o f  O .8 9 .
T h is  a p p ea rs  to  b e  th e  r e v e r s e  o f  th e  f in d in g s  a t  th e  o th e r  h a b i t a t s  
in v e s t i g a t e d ,  b u t  f a c t o r s  o th e r  th a n  p o p u la t io n  dynam ics o f  th e  
o l ig o c h a e te  s p e c ie s  may p roduce  th e s e  r e s u l t s .  The U. S. W eather 
S e rv ic e  m a in ta in s  a  m o n ito r in g  s t a t i o n  a t  S p r in g v i l l e ,  w hich i s  
a p p ro x im a te ly  f i v e  k i lo m e te r s  so u th  o f  th e  o l ig o c h a e te  sam pling  
lo c a t io n  on Hog B ran ch . A c a lc u la t io n  o f  th e  l i n e a r  c o r r e l a t i o n  
betw een r a i n f a l l  and  s p e c ie s  d i v e r s i t y  p roduced  an " r "  v a lu e  o f  ” 5 »79 > 
w ith  16 d e g re e s  o f  freedom . T h is  i s  s i g n i f i c a n t  (5 $  l e v e l )  b u t  n o t 
q u i te  " h ig h ly  s i g n i f i c a n t "  ( l $  l e v e l ) .  Thus th e r e  a p p e a rs  t o  b e  a  
n e g a tiv e  c o r r e l a t i o n  betw een  r a i n f a l l  and s p e c ie s  d i v e r s i t y  a t  Hog 
B ranch . D uring  p e r io d s  o f  r a i n f a l l  and h ig h  w a te r ,  two r e s u l t s  a r e  
l i k e l y  to  o ccu r to  re d u c e  d i v e r s i t y :  e i t h e r  th e  worms a r e  sw ept away
by th e  c u r r e n t  ( a s  i s  l i k e l y  w ith  th e  N a id id ae ) o r  th e y  may burrow  
d e ep e r i n t o  th e  s u b s t r a t e  to  e scap e  th e  dam aging e f f e c t s  o f  th e  c u r r e n t .
In  A p r i l  1977 & 1 3 - in c h  r a i n f a l l  c r e a te d  a  f lo o d  a t  Hog B ranch , 
and th e  w a te r  g r e a t l y  a l t e r e d  th e  c h a r a c t e r i s t i c s  o f  th e  c h a n n e l; i t  
was n o t u n t i l  Ju n e  t h a t  d i v e r s i t y  a g a in  re a c h e d  p re v io u s  v a lu e s .
The co m p o sitio n  o f  th e  o l ig o c h a e te  fa u n a  a s  w e ll  a s  th e  number o f  
in d iv id u a ls  c o l l e c te d  was a f f e c t e d  by  s tre am  d is c h a r g e .  P r i s t i n a  
am erican a  a p p ea red  to  be  a  d w e lle r  o f  th e  s u r f a c e  l a y e r  o f  d e t r i t u s  
t h a t  o v e r la y  th e  sand  s u b s t r a t e ;  t h i s  s p e c ie s  was n o t c o l l e c te d  u n t i l  
th e  fo l lo w in g  summer a f t e r  s p a te  c o n d it io n s  a p p a r e n t ly  sw ept away th e  
rem a in in g  in d iv id u a ls  i n  a  d e c l in in g  p o p u la t io n .  P e lo s c o le x  v a r ie g a tu s  
was r e p r e s e n te d  by  a  s in g le  specim en i n  Hog B ranch c o l l e c t i o n s ;  i t  was
F ig u re  i k .  R e la t iv e  abundance o f  th e  f i v e  p red o m in an t o l ig o c h a e te  
s p e c ie s  a t  Hog B ran ch .
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Figure 1 5 . Species d iv e r s ity  (_____ ) and e q u ita b i l i ty  ( ............) o f
aquatic o lig o ch a e te s  a t  Hog Branch.
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p r e s e n t  fo llo w in g  th e  su b s id e n c e  o f  th e  A p r i l  1977 f lo o d .  The p a re n t  
p o p u la t io n  o f  th e  Hog B ranch P . v a r ie g a tu s  in d iv id u a l  was a p p a r e n t ly  
f a r th e r 'u p s t r e a m  in  a  l o c a l i t y  more f a v o ra b le  t o  th e  s p e c ie s .
In d iv id u a ls  o f  s p e c ie s  o f  L im n o d rilu s  ap p ea r to  burrow  d u r in g  
p e r io d s  o f  h ig h , s w i f t  w a te r ,  a s  th e y  w ere p o o r ly  r e p r e s e n te d  in  
sam ples c o l le c te d  u n d er th e s e  c o n d i t io n s .  When th e  w a te r  l e v e l  d ro p p ed , 
p o p u la t io n s  u s u a l ly  re g a in e d  p re v io u s  d e n s i t i e s .  A u lo d r ilu s  lim n o b iu s , 
how ever, was r e l a t i v e l y  abundan t in  sam ples from  p e r io d s  o f  h ig h  w a te r ; 
t h i s  s p e c ie s  a p p a r e n t ly  makes no a t te m p t to  seek  r e fu g e  d u r in g  s p a te s .  
S p e c ie s  o f  A u lo d r ilu s  a r e  a b le  to  re p ro d u c e  a s e x u a l ly  by  f ra g m e n ta tio n  
(H rabe, 19 3 7 ); and m odera te  b reak ag e  o f  th e  body  by  p h y s ic a l  means 
may s e rv e  to  in c r e a s e  th e  number o f  in d iv id u a l s  in  th e  p o p u la t io n .  
P r i s t i n a  o sb o rn i and P . sim a w ere r e l a t i v e l y  more abu n d an t in  sam ples 
c o l l e c te d  when w a te r  was s w i f t .  There was a  d e c re a s e  i n  th e  numbers 
o f  Dero s p .  and N. p a r d a l i s ,  b o th  o f  w hich ap p ea r to  b e  abu n d an t on 
more exposed  s u b s t r a t e s  such  a s  p e r ip h y t i c  a lg a e  and v a s c u la r  v e g e ta ­
t i o n .
Ih e  c u m u la tiv e  e f f e c t  o f  heavy r a i n f a l l  and h ig h , s w i f t  w a te r ,  
th e r e f o r e ,  i s  a  r e d u c t io n  i n  d i v e r s i t y  due to  th e  e l im in a t io n  o f ,  o r  
th e  r e d u c t io n  i n ,  s p e c ie s  t h a t  a re  common d u r in g  low  w a te r  c o n d i t io n s  
from  sam ples c o l l e c te d  d u r in g  s p a te  c o n d i t io n s  e i t h e r  th ro u g h  t h e i r  
b e in g  sw ept away by  th e  c u r r e n t ,  o r  t h e i r  s e e k in g  re fu g e  th ro u g h  
b u rro w in g  to o  d e e p ly  to  be  s u c c e s s f u l ly  sam pled . T h is  gave a  
d i s p r o p o r t i o n a te ly  h ig h  r e l a t i v e  abundance to  th e  re m a in in g  s p e c ie s .
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S o rre n to
The m ost s t r i k i n g  f e a tu r e  o f  th e  r e l a t i v e  abundance o f  
o l ig o c h a e te s  a t  th e  S o rre n to  c o l l e c t i n g  s i t e  i s  i n  th e  predom inance o f  
P . l e i d y i . T h is  s p e c ie s  com prised  o v e r ch ajo o f  a l l  th e  o l ig o c h a e te s  
c o l l e c te d  from  th e  swamp h a b i t a t  o v e r th e  e n t i r e  p e r io d  o f  th e  s tu d y . 
O ther o l ig o c h a e te s  t h a t  com prised  th e  rem a in d er o f  th e  s p e c ie s  
in c lu d e d  L. h o f f m e i s t e r i ,  L. udekem ianus, P . c o n v o lu tu s , D. n iv e a , and 
D. p e c t i n a t a .
From A p r i l  to  December, when C era to p h y llu m  demersum was p r e s e n t  
in  d en se  s ta n d s ,  P . l e i d y i  was th e  m ost abundan t o l ig o c h a e te  s p e c ie s ,  
re a c h in g  3Q°jo o f  th e  t o t a l  worms c o l l e c te d  i n  J u ly  1976 and 1977*
(F ig .  1 6 ) .  O th er p re d o m in a n tly  warm w a te r  s p e c ie s  in c lu d e d  A. 
p a ra g u a y e n s is , D. p e c t i n a t a ,  P . a e q u is e ta ,  and M onopylephorus sp .
S p e c ie s  t h a t  re a c h e d  t h e i r  g r e a t e s t  abundance i n  c o o le r  w a te r  o f  w in te r  
w ere B. u n id e n ta ta , D. d i g i t a t a ,  S . a p p e n d ic u la ta , L. udekem ianus,
L. h o f f m e i s t e r i , and  P . m u l t i s e to s u s . Those t h a t  o c c u rre d  th ro u g h o u t 
th e  y e a r  i n  a p p ro x im a te ly  e q u a l numbers in c lu d e d  A. p ig u e t i  and 
P . c o n v o lu tu s .
From December t o  March D. n iv e a  was th e  m ost abundan t n a id id ,  w h ile  
L. h o f f m e i s t e r i  and L. udekem ianus w ere th e  p redom inan t t u b i f i c i d s .
The l a t t e r  s p e c ie s  peaked  i n  abundance i n  th e  w in te r ,  and became 
g e n e r a l ly  l e s s  common a s  th e  w a te r  warmed, w h ile  a  m oderate  p o p u la t io n  
o f  L. h o f f m e i s t e r i  was m a in ta in e d  w e ll  i n to  May. In  A p r i l ,  a s  th e  
P . l e i d y i  p o p u la t io n  re s u rg e d , D. n iv e a  became a  l e s s  im p o r ta n t f a c t o r  
in  th e  com m unity. As th e  L. h o f f m e is te r i  p o p u la t io n  d e c l in e d ,  th e r e  
was a  peak  i n  th e  p o p u la t io n  o f  P . co n v o lu tu s  in  A p r i l  and May. From 
June t o  A ugust, i n  a d d i t io n  to  P . l e i d y i ,  t h e r e  w ere m oderate  numbers
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F ig u re  1 6 . R e la t iv e  abundance o f  th e  f i v e  p red o m in an t o l ig o c h a e te  
s p e c ie s  a t  th e  swamp a t  S o r re n to .
I t n m o d n l u s  
u d e k e m i a n u  s
D e r o  n i v e a
P r n t m a  l e i d y i
I i m n o d n l u i  
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o f  L. h o ffm e is te r i, D. n iv ea , and D. p ec tin a ta , and g en era lly  low  
numbers o f P. convolutus. In September, another abundance o f  
L. h o ffm eister i was noted. As December approached, the P. le id y i  
population d eclin ed  with the lo s s  o f  the Ceratophyllum su b stra te , and 
D. n ivea  and P. convolutus became in crea s in g ly  abundant. The lo s s  o f  
the vegeta tion  su b stra te  fo r  P. le id y i  l ik e ly  contributed  to  population  
increased  o f  D. n ivea  and P. convolutus by enhancing the food supply 
for  th ese  d e tr i t iv o r e s .
S p e c ie s  d i v e r s i t y  a t  S o rre n to  (F ig .  17) r e f l e c t e d  th e  predom inance 
o f  P. l e i d y i . When t h i s  s p e c ie s  was p r e s e n t  i n  h ig h  num bers, th e  
d i v e r s i t y  was g e n e r a l ly  below  2 . 0 0 , and a  low  o f  0 .6 2  was c a lc u la te d  
f o r  a  c o l l e c t i o n  in  June  1977• D uring  c o o le r  p e r io d s ,  when P. l e i d y i  
was l e s s  w e l l - r e p r e s e n te d ,  d i v e r s i t y  was u s u a l ly  above 2 . 00 ; th e  
h ig h e s t  v a lu e  d e te rm in ed  was 2 .5 6 , w hich o c c u rre d  i n  December 1977* 
E q u i t a b i l i t y  (F ig .  17 ) a l s o  was in v e r s e ly  p r o p o r t io n a l  to  th e  
abundance o f  P. l e i d y i ,  b e in g  r e l a t i v e l y  h ig h e r  in  w in te r ,  when th e r e  
was l e s s  p re d o m in a tio n  by  one i n  th e  community. The mean d i v e r s i t y  
f o r  th e  l 8 -m onth su rv ey  was 1 . 83 ; mean e q u i t a b i l i t y  was 0 .5 0
Heavy r a in f a l l  and drought had l i t t l e  e f f e c t  on the water le v e l  
a t the swamp, and, th erefo re , no d ir e c t  p h y sica l e f f e c t  on e ith e r  the  
su b strate  or the o lig o c h a e te s . The water le v e l  varied  l e s s  than 0 .2 5  
meters throughout the period o f  the study. There was no d e te c t ib le  
current.
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F ig u re  1 7 . S p e c ie s  d i v e r s i t y  (  ____) and e q u i t a b i l i t y  ( ........... ) o f
a q u a t ic  o l ig o c h a e te s  a t  th e  swamp a t  S o r re n to .
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C o lle c t io n s  from  th e  d ra in a g e  d i t c h  a t  th e  Ben Hur E x p e rim en ta l 
Farms w ere u s u a l ly  c h a r a c te r iz e d  hy  l a r g e  q u a n t i t i e s  o f  im m ature 
t u b i f i c i d s  la c k in g  h a i r  s e t a e .  B ecause s p e c ie s  o f  L im n o d rilu s  w ere th e  
o n ly  worms o f  t h i s  n a tu re  c o l l e c te d  i n  th e  s e x u a l ly  m atu re  (an d , 
t h e r e f o r e ,  i d e n t i f i a b l e )  s t a t e ,  i t  may re a s o n a b ly  be  assum ed t h a t  th e  
im m ature worms w ere o f  t h a t  g en u s. T here w ere a  v a r i e t y  o f  n a id id s  
p r e s e n t  i n  Ben Hur sam p les , th e  m ost f r e q u e n t ly  e n co u n te re d  o f  w hich 
w ere P . l e i d y i , P . a e q u is e ta ,  D. n iv e a ,  D. f u r c a t a , C. d ia s t r o p h u s , 
and B. u n id e n ta ta . The m ost common t u b i f i c i d s  w ere P. m u l t i s e to s u s ,
A. p i g u e t i , I .  te m p le to n i , L. c e r v ix ,  L. h o f f m e i s t e r i , and L. 
c la p a r e d ia n u s . The o n ly  s p e c ie s  o f  th e  O p is to c y s t id a e  found  i n  t h i s  
s tu d y , C. t r i b r a n c h i a t a ,  was c o l l e c te d  from  Ben H ur.
S p e c ie s  r e a c h in g  t h e i r  g r e a t e s t  abundance i n  warmer sea so n s  w ere 
Do n iv e a , D. f u r c a t a ,  P . a e q u is e ta ,  P . l e i d y i , and m atu re  t u b i f i c i d s  
o f  L im n o d rilu s  s p .  N a id id s  r e p r e s e n te d  m ain ly  in  c o o le r  w a te rs  w ere
B. u n id e n ta ta ,  C. d ia s t r o p h u s , and S. a p p e n d ic u la ta . Most o f  th e  
t u b i f i c i d  s p e c ie s  re a c h e d  se x u a l m a tu r i ty  in  w in te r  and e a r ly  s p r in g ;  
th e s e  in c lu d e d  I .  te m p le to n i , L . c e r v ix , L. c la p a r e d ia n u s , L. s p i r a l i s , 
L. m aum eensis, and P . m u l t i s e to s u s . S e x u a lly  m atu re  in d iv id u a ls  o f
L. h o f f m e is te r i  w ere p r e s e n t  th ro u g h o u t th e  y e a r ,  b u t  more w ere found  
i n  th e  c o o le r  s e a s o n s . I n d iv id u a ls  o f  D. d i g i t a t a  w ere more abu n d an t 
in  s p r in g  m onths, d u r in g  th e  tim e  when th e r e  was p ro g r e s s iv e  warming 
o f  th e  w a te r .  A u lo d r i lu s  p ig u e t i  was c o l l e c te d  i n  a l l  s e a so n s , 
a lth o u g h  th e r e  w ere a  few  more in d iv id u a ls  p r e s e n t  in  autumn sam p les .
In  December 197^, P . m u l t is e to s u s  was th e  p red o m in an t o l ig o c h a e te ,  
re a c h in g  5^-$ o f  th e  worms c o l l e c te d  (F ig .  1 8 ) .  From Ja n u a ry  to  March,
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a s  th e  P . m u l t is e to s u s  p o p u la t io n  d e c l in e d ,  th e  v a r io u s  s p e c ie s  o f  
L im n o d rilu s  w ere a t  t h e i r  g r e a t e s t  abundance, and w ere r e p r e s e n te d  in  
b o th  th e  s e x u a l ly  m atu re  and im m ature s t a t e s .  R e l a t iv e ly  few er n a id id  
s p e c ie s  w ere p r e s e n t  i n  w in te r ,  and e x c e p t f o r  a  r e l a t i v e  abundance o f  
60$ by  C. d ia s t ro p h u s  i n  J a n u a ry , th e y  w ere seco n d ary  i n  abundance to  
t u b i f i c i d s .
W ith th e  in c r e a s in g  warmth o f  th e  w a te r  in  A p r i l ,  May, and Ju n e , 
a q u a t ic  v e g e ta t io n  became ab u n d an t, and i t  p ro v id e d  a  s u b s t r a t e  f o r  
th e  n a id id  s p e c ie s .  T u b i f ic id s  became s c a r c e r  in  th e  m atu re  s t a t e ,  
b u t  l a r g e  num bers o f  im m ature L im n o d rilu s  s p e c ie s  re m a in ed . Dero 
d i g i t a t a  p eak ed  i n  abundance i n  May and d e c l in e d  i n  J u n e .
J u ly  and A ugust w ere c h a r a c te r iz e d  by  l a r g e  num bers o f  im m ature 
L im n o d rilu s  s p e c ie s  and a  m odera te  p o p u la t io n  o f  P . l e i d y i . Dero 
n iv e a  was w e ll  r e p r e s e n te d  in  sam ples c o l l e c te d  in  th e  summer o f  1976 , 
b u t  none w ere c o l l e c te d  d u r in g  th e  same p e r io d  o f  1977* S eptem ber, 
O c to b er, and November was a  tim e  o f  p o p u la t io n  d e c l in e  f o r  P . l e i d y i , 
and o f  r e c r u i tm e n t  f o r  P . m u l t i s e to s u s ; th e  l a t t e r  r a p i d l y  became th e  
m ost abu n d an t o l ig o c h a e te  a t  Ben H ur.
As s t a t e d  e a r l i e r ,  s p e c ie s  d i v e r s i t y  a t  Ben Hur ( F ig .  19 ) was 
c a lc u la te d  by  t r e a t i n g  s e x u a l ly  im m ature in d iv id u a ls  o f  L im n o d rilu s  
s p e c ie s  a s  a  s e p a r a te  ta x o n . W hile t h i s  may n o t  r e f l e c t  th e  d i v e r s i t y  
o f  s p e c ie s  in  th e  community, th e  mean d i v e r s i t y  f o r  th e  p e r io d  o f  
s tu d y  (1 . 5^-) in d ic a te d  th e  abundance o f  th e  im m ature specim ens in  
sam p les . The lo w e s t d i v e r s i t y  c a lc u la te d  (0 .2 * 0  f o r  th e  l 8 -m onth 
s tu d y  was f o r  a  Ju n e  1977 sam ple in  w hich n e a r ly  90% o f  th e  o v e r 3°0 
o l ig o c h a e te s  c o l l e c t e d  w ere im m ature t u b i f i c i d s .  E q u i t a b i l i t y  
(F ig .  19) f o r  t h i s  sam ple was 0 .2 2 .  The h ig h e s t  d i v e r s i t y  was i n
- O ' f r -
F ig u re  1 8 . R e la t iv e  abundance o f  th e  f i v e  p redom inan t o l ig o c h a e te  
s p e c ie s  a t  th e  d ra in a g e  d i t c h  a t  Ben Hur E x p e rim en ta l Farm s.
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a q u a t ic  o l ig o c h a e te s  a t  th e  d ra in a g e  d i t c h  a t  Ben Hur E x p erim en ta l 
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A ugust 1976, when a  v a lu e  o f  3*9^ was c a lc u la te d ;  e q u i t a b i l i t y  was 
1 .2 5 . These v a lu e s  a r e  d i f f i c u l t  to  e x p la in ,  a s  w e ll  o v e r one 
hundred  specim ens w ere p r e s e n t  i n  sam p les , and th e  d i v e r s i t y  f o r  th e  
com parable p e r io d  i n  1977  was o n ly  1 . 30 .
E xcep t f o r  th e  l a t e  summer 197^ v a lu e s  g r e a te r  th a n  2 .0 0 , Ben Hur 
was s im i la r  to  Hog B ranch  and S o r re n to  in  h a v in g  s p e c ie s  d i v e r s i t y  
lo w er in  summer th a n  i n  w in te r .  T h is  t r e n d  seems to  he  b a se d  on th e  
in c re a s e d  numbers o f  t u b i f i c i d  s p e c ie s ,  b o th  m atu re  and im m ature in  
c o o le r  s e a s o n s .
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U n iv e r s i ty  Lake
U n iv e r s i ty  Lake was th e  m ost u n u su a l h a b i t a t  o f  th e  fo u r  s tu d ie d .  
The C o lo c a s ia  r o o t s ,  a lth o u g h  r e l a t i v e l y  low in  t u b i f i c i d  s p e c ie s  
co m p o sitio n  and abundance, had  th e  g r e a t e s t  number o f  n a id id  s p e c ie s .  
In  g e n e ra l  th e  h a b i t a t  was th e  m ost p h y s ic a l ly  s t a b l e  o f  th e  fo u r ;  
a lth o u g h  th e  le a v e s  o f  th e  p l a n t s  d ie d  back  in  w in te r ,  th e  r o o t s  
rem a in ed , p ro v id in g  a  r e l i a b l e  s u b s t r a t e  f o r  o l ig o c h a e te  sam p lin g .
W ater te m p e ra tu re  ap p ea red  to  be  th e  m ost im p o r ta n t p h y s ic a l  
f a c to r  a f f e c t i n g  th e  s e a s o n a l i t y  o f  o l ig o c h a e te  s p e c ie s  o c c u r re n c e . 
A lthough p e r io d ic  f i s h - k i l l s  o c c u rre d  i n  summer, th e  o l ig o c h a e te  
p o p u la t io n s  a p p ea re d  u n a f f e c te d .
The s t a b i l i t y  o f  th e  h a b i t a t  i s  e v id e n t  i n  t h a t  none o f  th e  
n a id id s  w ere s e x u a l ly  m atu re  when c o l l e c t e d .  Of th e  fo u r  t u b i f i c i d  
s p e c ie s  c o l l e c te d ,  tw o, B. vejdovskyanum  and T u b ifex  s p . ,  re p ro d u c ed  
p r im a r i ly  a s e x u a l ly  by  f r a g m e n ta tio n . Of o v e r 250 specim ens o f  
T u b ifex  s p . ,  o n ly  th r e e  specim ens c o l l e c te d  in  O ctober 1976 w ere 
s e x u a l ly  m a tu re ; none o f  th e  350 specim ens o f  B. v e j dovskyanum w ere 
m a tu re .
The s p e c ie s  r e s t r i c t e d  to  th e  w in te r  and s p r in g  sea so n s  w ere 
S . a p p e n d ic u la ta  and N. v a r i a b i l i s . Those fo u n d  i n  tim e s  o f  warmer 
w a te r  in c lu d e d  A. p a re g u a y e n s is , A. p e c t i n a t a ,  D. p e c t i n a t a , and D. 
f u r  c a t  a .
December th ro u g h  March was th e  tim e  o f  th e  g r e a t e s t  abundance o f  
L. h o f f m e i s t e r i , and B o th rioneurum  s p . among th e  T u b i f ic id a e ,  and
C. d ia s t r o p h u s , D. n iv e a , and B. u n id e n ta ta  among th e  N a id id a e .
(F ig .  2 0 ) .  The p re v io u s ly  l a r g e  p o p u la t io n s  o f  P . a e q u is e ta  and 
P . l e i d y i  d e c l in e d  d tir in g  t h i s  p e r io d .
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A p r i l  and May w ere t r a n s i t i o n  m onths, a s  th e  p re v io u s ly  
p red o m in an t s p e c ie s  s u f f e r e d  p o p u la t io n  d e c l in e s ,  and P . l e i d y i ,
P . a e q u is e ta , and T u b ifex  s p . in c re a s e d  i n  num bers. These th r e e  
s p e c ie s  came to  predom inance in  J u ly  th ro u g h  A ugust. In  Septem ber 
T u b ifex  s p . and P . a e q u is e ta  underw ent r e d u c t io n s  in  p o p u la tio n  
num bers a s  D. n iv e a  and C. d ia s t ro p h u s  became more a b u n d an t. P r i s t i n a  
l e i d y i  became r e l a t i v e l y  s c a rc e  i n  summer and e a r ly  autumn o f  197&, 
b u t  i t  was th e  m ost abundan t s p e c ie s  d u r in g  th e  same p e r io d  o f  1977* 
C h a e to g a s te r  d ia s t ro p h u s  p r e s e n ts  a  r a t h e r  i n t e r e s t i n g  p a t t e r n  o f  
r e l a t i v e  abundance . I t  was th e  m ost abundan t o l ig o c h a e te  i n  l a t e  
O ctober and e a r ly  November, b u t  re a c h e d  low  numbers i n  December and 
e a r ly  J a n u a ry . In  l a t e  J a n u a ry  th e  p o p u la t io n  in c re a s e d ,  and in  
F e b ru a ry  t h i s  s p e c ie s  a g a in  p re d o m in a te d . These p eak s  co rre sp o n d ed  
to  s e a s o n a l  changes i n  th e  w a te r  te m p e ra tu re  (F ig . 2 ) a t  U n iv e r s i ty  
Lake, and i t s  b im odal abundance p a t t e r n  a p p e a rs  to  r e f l e c t  an optimum 
p o p u la t io n  grow th c o n d it io n  betw een  th e  c o o le r  re a d in g s  o f  December 
and e a r ly  J a n u a ry  and th e  warmer te m p e ra tu re s  o f  s p r in g  and summer.
S p e c ie s  d i v e r s i t y  a t  U n iv e r s i ty  Lake ran g ed  from  a  low  o f  1 .7 2  
i n  June  1977; t o  a  h ig h  o f  3*01 i n  November 1976. S easo n a l changes in  
d i v e r s i t y  (F ig .  21) w ere n o t a s  pronounced  a s  th o s e  v a lu e s  c a lc u la te d  
f o r  th e  o th e r  t h r e e  h a b i t a t s .  The mean d i v e r s i t y  f o r  th e  p e r io d  o f  
s tu d y  was 2 .59* Only th e  sam ple from  June 1977 w ith  i t s  low  re a d in g  
o f  1 .7 2  l a y  o u ts id e  th e  p r e d ic te d  (P««95) v a r i a t i o n  around  th e  mean. 
T h is  i n d i c a t e s  t h a t  w ith  th e  e x c e p tio n  o f  t h a t  one sam ple, th e r e  was 
no s i g n i f i c a n t  te m p o ra l d i f f e r e n c e  in  s p e c ie s  d i v e r s i t y .
U n iv ersity  Lake fo llow ed  the same trend observed for  the other 
h a b ita ts  sampled in  th a t d iv e r s ity  was, in  gen eral, d ir e c t ly
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U n i v e r n t y  t a k e
Figure 21
p r o p o r t io n a l  to  th e  e q u i t a b i l i t y  v a lu e s .  T h is in d ic a te d  t h a t  
d e c re a s e s  in  d i v e r s i t y  w ere r e s u l t i n g  from  in c r e a s e s  i n  number 
r e l a t i v e l y  few s p e c ie s .
L ife  H is to r ie s  o f  O ligochaete Populations
P a t te r n s  o f  s e a s o n a l  abundance o f  f r e s h - w a te r  o l ig o c h a e te s  a re  
o n ly  r a r e l y  d is c u s s e d  i n  th e  l i t e r a t u r e ,  and even th e n  i t  h as  been  
o n ly  r e c e n t l y  t h a t  th e  r e s u l t s  o f  s tu d ie s  have b een  p u b lis h e d . 
P fannkuche (1977) d is c u s s e d  l i f e - h i s t o r y  and s e a s o n a l  abundance 
p a t t e r n s  o f  o l ig o c h a e te s  in  b r a c k is h  and f r e s h - w a te r  h a b i t a t s  in  
n o r th e rn  Germany. He found  a  g e n e r a l  p a t t e r n  o f  maximum n a id id  
abundance in  w in te r  and s p r in g .  Maximum t u b i f i c i d  numbers w ere 
g e n e r a l ly  in  l a t e  summer and autum n, p ro b a b ly  r e p r e s e n t in g  re c ru i tm e n t  
o f  young i n t o  th e  p o p u la t io n s  fo l lo w in g  a  s p r in g  seaso n  o f  s e x u a l 
r e p ro d u c t io n .
In  N orth  A m erica H iltu n e n  ( 1967 ) ,  M ozley (1975) and S tim pson 
e t  a l .  (1975) r e l a t e d  in fo rm a t io n  on th e  o l ig o c h a e te s  o f  Lake 
M ich ig an . H ere , P i g u e t i e l l a  m ic h ig a n e n s is  H il tu n e n , C h a e to g a s te r  
d ia p h a n u s , U n c ln a is  u n c in a ta  (j& rsted ), N ais p a r d a l i s , and S t y l a r i a  
l a c u s t r i s  w ere th e  p red o m in an t s p e c ie s ,  and a l l  re a c h e d  maximum 
abundance i n  summer and autum n. L im n o d rilu s  h o f f m e is te r i  was th e  m ost 
abundan t t u b i f i c i d ,  b u t  th e r e  w ere some d i f f e r e n c e s  among th e  r e s u l t s  
o f  s e a s o n a l i t y :  S tim pson e t  a l .  found  a  peak  in  m atu re  in d iv id u a ls
in  s p r in g  i n  s o u th w e s te rn  Lake M ichigan  w h ile  M ozley r e p o r te d  a  
summer abundance i n  th e  s o u th e a s te r n  r e g io n  o f  th e  l a k e .  O ther 
t u b i f i c i d s ,  in c lu d in g  A u lo d r i lu s  p l u r i s e t a  ( P ig u e t ) ,  P e lo sc o le x
/
m u l t i s e to s u s , P e lo s c o le x  f r e y i , P o ta m o th rix  m o ld a v ie n s is  V ejdovsky 
and M razek, and P o ta m o th r ix  ve.-jdovskyi (H rabe , re a c h e d  maximum 
abundance in  summer.
Loden ( 1976 ) r e p o r te d  t h a t  m ost n a id id  o l ig o c h a e te s  in  In d ia n a  
s tre am s  peaked  in  abundance in  e a r l y  s p r in g ,  w ere a b se n t i n  summer,
and w ere a g a in  p r e s e n t  (a lth o u g h  i n  low  num bers) i n  th e  fo llo w in g  
autum n. Some, a s  s p e c ie s  o f  Dero and P r i s t i n a  showed no n o t ic e a b le  
s e a s o n a l v a r i a t i o n  i n  num bers.
In  L o u is ia n a  among th e  fo u r  h a b i t a t s  s tu d ie d ,  th e  maximum number 
o f  o l ig o c h a e te  s p e c ie s  ( F ig s .  2 2 -2 5 ) was p r e s e n t  in  December. T his 
co rre sp o n d ed  to  th e  tim e  o f  th e  a ssu m p tio n  o f  s e x u a l m a tu r i ty  o f  a  
m a jo r i ty  o f  th e  t u b i f i c i d  s p e c ie s ,  w hich  p e rm it te d  t h e i r  i d e n t i f i c a t i o n .
S p e c ie s  t h a t  become abu n d an t i n  L o u is ia n a  i n  M arch, and a re  
p re s e n t  th ro u g h  O c to b er, m igh t b e  r e s t r i c t e d  to  a  n a rro w er p e r io d  o f  
tim e  in  more n o r th e rn  l a t i t u d e s .  I  u se  th e  te rm  "summer" t o  a p p ly  
t o  th e  tim e  when th e  w a te r  te m p e ra tu re  J>  20°C, and " w in te r"  to  th e  
p e r io d  when th e  w a te r  te m p e ra tu re  was 20°C . Thus th e  c o o le r  w in te r  
p e r io d  l a s t e d  from  O ctober to  F e b ru a ry  o r  March ( F ig s .  3> 7 , 9 )
depend ing  on th e  h a b i t a t .
Among th e  N a id id ae  t h e r e  w ere two g e n e r a l  s e a s o n a l  g ro u p s . A 
w in te r  s p e c ie s  assem blage  c h a r a c te r iz e d  by  s p e c ie s  o f  N a is , Dero 
d i g i t a t a ,  S la v in a  a p p e n d ic u la ta , and C h a e to g a s te r  d ia s t ro p h u s  was 
p redom inan t from  November th ro u g h  J a n u a ry . Summer was t y p i f i e d  by 
th e  p re se n c e  o f  h ig h  num bers o f  P r i s t i n a  l e i d y i  and P . P r i s t i n a  
am erican a , and Dero p e c t i n a t a ,  a l l  o f  w hich  have t r o p i c a l  a f f i n i t i e s ,  
and w ere g e n e r a l ly  r e s t r i c t e d  to  th e  warmer p e r io d s .  O lig o c h a e te s  
t h a t  w ere found  th ro u g h o u t th e  y e a r  w ith  no a p p a re n t p eak s  in  s e a s o n a l 
abundance in c lu d e d  C h a e to g a s te r  d ia p h a n u s , B oth rioneurum  vejdovskyanum , 
and A u lo d r ilu s  l ira n o b iu s .
F ig u re  22 . Number o f  o l ig o c h a e te  specim ens p e r  sam ple c o l le c te d  
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Naid.id.ae
A q u a tic  o l ig o c h a e te s  i n  th e  NaicL.dae a re  g e n e r a l ly  c o n s id e re d  to  
have an a s e x u a l  mode o f  r e p ro d u c t io n  a s  th e  norm, b u t  w ith  o c c a s io n a l  
s e x u a l ly  m atu re  in d iv id u a ls  b e in g  e n c o u n te re d . As th e  p rep o n d eran ce  
o f  n a id id  l i t e r a t u r e  s in c e  1930  i s  taxonom ic , th e r e  have been  few 
r e c e n t  l i f e  h i s t o r y  s tu d i e s .
E a r ly  i n v e s t i g a to r s  a s s o c ia te d  se x u a l m a tu r i ty  i n  c e r t a i n  s p e c ie s  
w ith  sea so n s  (sum m arized by S tep h en so n , 1 9 3 0 ). More r e c e n t ly ,  N aidu 
( 1961 ) s t a t e d  t h a t  some s p e c ie s  p r e s e n t  i n  c e r t a i n  sea so n s  w ere a b se n t 
in  o th e r s ,  and Harman and P l a t t  (1961 ) o b se rv ed  t h a t  s p e c ie s  n o t 
c o l l e c te d  e a r l i e r  i n  th e  y e a r  w ere abu n d an t i n  November. Mehra (1920) 
r e p o r te d  t h a t  i n  I n d ia  th e  o c c u rre n c e  o f  s e x u a l i ty  c o rre sp o n d ed  w ith  
u n fa v o ra b le  en v iro n m e n ta l c o n d i t io n s .
By com paring o b s e r v a t io n s  from  so u th e rn  In d ia n a  (Loden, 197b) to  
th o s e  o f  th e  n a id id  s p e c ie s  c o l l e c te d  from  L o u is ia n a , I  have co ncluded  
t h a t  th e  o c c u rre n c e  o f  s e x u a l m a tu r i ty  in  some s p e c ie s  i s  r e l a t e d  to  
changes i n  th e  s e a s o n a l  abundance and th e  a n n u a l l i f e  c y c le  o f  th o s e  
s p e c ie s .
In  th e  In d ia n a  s tu d y  N. v a r i a b i l i s  and N. communis P ig u e t ,  1906, 
b o th  o f  w hich a r e  common s p e c ie s  i n  In d ia n a  s tre a m s , had p ronounced  
p a t t e r n s  o f  s e a s o n a l  abundance , and th e y  ty p i f y  th e  s e a s o n a l abundance 
p a t t e r n s  o f  a  number o f  a d d i t i o n a l  s p e c ie s  o f  N a id id a e . R e la t iv e ly  
few o f  th e  two N ais s p e c ie s  w ere c o l l e c te d  i n  autum n, b u t  th e y  w ere 
g e n e r a l ly  more abu n d an t in  w in te r ,  when abundance was o f te n  a f f e c t e d  
by  s p a te s .  F o llo w in g  s e v e r a l  days o f  r e l a t i v e l y  calm  w a te r , abundance 
was h ig h ,  b u t  p o p u la t io n s  d e c re a se d  fo llo w in g  p e r io d s  o f  r a i n f a l l  and 
r e s u l t a n t  h ig h  w a te r  c o n d i t io n s .  The common o c c u rre n c e  in  w in te r  o f
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s t r i n g s  o f  z o o id s  in d ic a te d  t h a t  v i r t u a l l y  a l l  in d iv id u a ls  were in  a  
s t a t e  o f  a s e x u a l r e p ro d u c t io n .
From March to  May th e  number o f  specim ens o f  b o th  s p e c ie s  found 
in  each  In d ia n a  sam ple in c re a s e d  m ark ed ly . At some lo c a t io n s  s e v e ra l  
hun d red  in d iv id u a l s  w ere o f te n  p r e s e n t  in  p la n k to n -n e t  tows th ro u g h  
a q u a t ic  v e g e ta t io n .  A gain s e x u a l r e p ro d u c t io n  was e v id e n t  in  a  g r e a t  
m a jo r i ty  o f  th e  worms.
In  June  th e  abundance o f  b o th  s p e c ie s  in  th e  In d ia n a  s tream s 
re a c h e d  maximum, a s e x u a l re p ro d u c t io n  c e a se d , and c o l l e c t io n s  in c lu d e d  
specim ens i n  v a r io u s  s ta g e s  o f  s e x u a l m a tu r i ty .  T h is t r a n s i t i o n  to o k  
p la c e  r a p id ly ;  w i th in  two weeks th e  m a jo r i ty  o f  in d iv id u a ls  w ere 
s e x u a l ly  m a tu re . Q u a l i t a t iv e  c o l l e c t i o n s  from  one s tre am  i n  11 June 
1974 c o n ta in e d  329 specim ens o f  N. v a r i a b i l i s ,  o f  w hich 17^- (5 2 .8 $ ) 
w ere in  some s ta g e  o f  se x u a l m a tu r i ty .  Of 66 specim ens o f  N. communis 
a l s o  p r e s e n t  in  th e  same sam ple, k l  (6 2 . 1 $ ) w ere ap p ro ach in g  o r a t  
s e x u a l m a tu r i ty .  An a d d i t io n a l  sam ple from  th e  same lo c a t io n  on 30 June 
197^j r e v e a le d  an ab sen ce  o f  N. communis and o n ly  seven  im m ature 
specim ens o f  N. v a r i a b i l i s . N ais communis was a b se n t much o f  th e  
summer from  a l l  s o u th e rn  In d ia n a  sam ples; i t  re a p p e a re d  in  low  numbers 
i n  m id-Septem ber a t  s e v e r a l  l o c a t i o n s .  P o p u la tio n s  o f  N. v a r i a b i l i s  
d i f f e r e d  somewhat, b e in g  a b se n t from  m ost l o c a l i t i e s  i n  summer, b u t 
p r e s e n t  i n  o th e r s .  A d iag ram m atic  p r e s e n ta t io n  o f  th e  l i f e  c y c le  o f  
N. communis i s  p r e s e n te d  in  F ig .  26 .
A nother n a id id  s p e c ie s  from  In d ia n a  was A m phichaeta l e i d i g i i  
T auber, 1879? w hich  was c o l l e c te d  from  November th ro u g h  A p r i l .  Sexual 
r e p ro d u c t io n  ap p ea re d  in  A p r i l  accom panied by  h ig h  numbers and a  
c e s s a t io n  in  a s e x u a l r e p ro d u c t io n .  Thus A. l e i d i g i i  had a  l i f e  c y c le
- 9 1 -
F ig u re  26 . A d iag ram m atic  p r e s e n ta t io n  o f  th e  s e a s o n a l  abundance o f  
N ais communis i n  In d ia n a  s tre a m s .
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Figure 2 6
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s im i la r  to  t h a t  o f  N. communis, h u t  w ith  a  s l i g h t l y  d i f f e r e n t  tim e 
s c h e d u le .
A d d itio n a l n a id id  s p e c ie s  in  w hich th e  p a t t e r n s  o f  s e a s o n a l 
abundance i n  In d ia n a  w ere s im i la r  t o  th o s e  o f  N. communis and A. 
l e i d i g i i  in c lu d e  N. s im p lex  P ig u e t ,  1906 ( c o l l e c t e d  from  November 
th ro u g h  J u n e ) ,  N. b r e t s c h e r i  M ich a e lse n , 1899, (November th ro u g h  May), 
P i g u e t i e l l a  m ic h ig a n e n s is  H iltu n e n , 1969  (November th ro u g h  A p r i l ) ,  and 
P a ra n a is  f r i c i  H rabe, ZSkl  (December th ro u g h  A p r i l ) .  Each o f  th e s e  
s p e c ie s  was c o l le c te d  from  s tream s in  low  num bers in  autumn and 
w in te r ,  w ith  p o p u la t io n s  in c r e a s in g  i n  s p r in g .  In  th e  l a s t  month t h a t  
each  was p r e s e n t  a t  th e  l o c a l i t i e s  sam pled , p o p u la t io n  d e n s i ty  was 
h ig h . In  summer th e s e  s p e c ie s  w ere a b s e n t .  P a t te r n s  o f  abundance o f  
th e  m ost f r e q u e n t ly  c o l le c te d  n a id id  s p e c ie s  in  In d ia n a  w a te rs  a re  
p re s e n te d  in  T ab le  3*
A r e l a t e d  l i f e  c y c le  was e x h ib i te d  by  D. d i g i t a t a  i n  th e  In d ia n a  
l o c a l i t i e s  exam ined. S exual r e p ro d u c t io n  o c c u r re d  a t  th e  tim e  o f  
g r e a t e s t  abundance, b u t  s e x u a l ly  im m ature in d iv id u a ls  w ere p r e s e n t  in  
sam ples c o l le c te d  i n  summer. S im i la r ly ,  N. v a r i a b i l i s  was p r e s e n t  in  
summer, b u t  w hereas s e v e r a l  hundred  in d iv id u a l s  w ere p r e s e n t  in  sam ples 
p r i o r  to  th e  "b ig  bang" (K reb s , 1972) s e x u a l r e p ro d u c t iv e  p e r io d ,  few er 
th a n  te n  co u ld  be found  in  sam ples fo l lo w in g  i t .
S e v e ra l o f  th e  s p e c ie s  found  t o  be  r a t h e r  common i n  s o u th e rn  
In d ia n a  a re  e i t h e r  a b se n t o r  q u i te  r a r e  in  L o u is ia n a . These in c lu d e  
A* l e i d i g i i ,  O phidonais s e r p e n t in a  (M u lle r , 1 7 7 3 ), N. b e h n in g i 
M ich ae lsen , 1923, N. b r e t s c h e r i , N. communis, N. e l in g u i s  M u lle r , 1773, 
N. s im p lex , P . f r i c i ,  and P . m ic h ig a n e n s is . A ll  th e s e  a re  s p e c ie s  t h a t  
a re  p re s e n t  in  g r e a t e s t  numbers i n  w in te r  and s p r in g  in  In d ia n a . The
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T able  3 . S easo n a l o c c u rre n c e  o f  common s p e c ie s  o f  W aididae in  
s o u th e rn  In d ia n a .
S p e c ie s  S easo n a l Abundance P a t te r n
A m phichaeta l e i d i g i i  F a l l  to  e a r ly  s p r in g
C h a e to g a s te r  d iap h an u s  Wo d i f f e r e n c e
Co d ia s t ro p h u s  Year a ro u n d , s p r in g  abundance
Dero (D ero ) d i g i t a t a  Wo d i f f e r e n c e
P. (D .) n iv e a  Wo d i f f e r e n c e
P . (A u lophorus) vaga Year a ro u n d , summer abundance
O phidonais s e r p e n t in a Year a ro u n d , s p r in g abundance
N ais b e h n in g i F a l l to  l a t e s p r in g
W. b r e t s c h e r i F a l l t o  l a t e s p r in g
N. communis F a l l t o  l a t e s p r in g
W. e l in g u i s Year a ro u n d , s p r in g abundance
W. s im p lex F a l l to  l a t e s p r in g
N . v a r i a b i l i s Year a ro u n d , s p r in g abundance
P a ra n a is  f r i c i  F a l l  t o  e a r ly  s p r in g
P i g u e t i e l l a  m ic h ig a n e n s is  F a l l  t o  e a r ly  s p r in g
P r i s t i n a  a e q u is e ta  No d i f f e r e n c e
P. l e i d y i  Wo d i f f e r e n c e
S t y l a r i a  l a c u s t r i s  Year a ro u n d , s p r in g  abundance
S la v in a  a p p e n d ic u la ta  Year a ro u n d , s p r in g  abundance
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warmer clim ate o f  Louisiana appears to  "be unfavorable for  th e ir  
su r v iv a l.
In the Louisiana l o c a l i t i e s  the most abundant sp ec ie s  in  w inter  
and spring included D. d ig ita ta ,  B. u n id en tata , C. d iastrophus,
N. v a r ia p j l is ,  D. n iv ea , and S. append!culata. Of th ese  only B. 
unidentata was not c o lle c te d  in  Indiana. For the other sp e c ie s ,  
d iffe re n c es  were ev id en t between th e Indiana and Louisiana seasonal 
abundance p a ttern s . To d iffe r e n c e s  were found among the numbers o f  
e ith er  D. d ig ita ta  or D. n ivea  c o lle c te d  from throughout the year in  
Indiana. In Louisiana D. d ig ita ta  fo llow ed  a p attern  s im ila r  to  th a t  
o f W. communis in  Indiana; fo llo w in g  a spring peak (o f  which as many 
as 5^  were sex u a lly  m ature), the sp e c ie s  was absent in  summer.
While D. n ivea  was p resen t throughout the year in  Louisiana, i t  was 
present in  much higher numbers in  sp r in g . In d iv id u a ls  o f  C. 
diastrophus, N. v a r ia b i l i s , and S. appendiculata were p resen t through­
out the year in  Indiana, but w ith  a grea ter  spring abundance. In 
Louisiana they were c o lle c te d  on ly  in  w inter and spring, and w ith a 
greater abundance In the la t t e r  season .
Species such as A. l e i d i g i i  and W. communis reached sexual 
m aturity in  spring in  Indiana but were absent or rare in  L ouisiana. 
Those such as W. v a r ia b i l i s  and S. appendiculata th a t were present 
throughout the year in  Indiana, but fo llo w in g  a spring abundance, 
were absent in  summer in  L ouisiana. Others did not vary sea so n a lly  
in  Indiana, but y ie ld ed  h igh  population  estim ates in  spring in  
Louisiana.
The fa c t  th a t various sp e c ie s  o f  Waididae reached sexual m aturity  
a t d iffe r e n t  tim es o f  the year has been documented for  many years
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(s e e  S tephenson , 1930)• In  Timm's (1970) work on th e  o l ig o c h a e te s  o f  
E s to n ia  many n a id id  s p e c ie s  w ere r e p o r te d  to  re p ro d u c e  s e x u a l ly  from  
June  t o  A ugust, a lth o u g h  o th e r s  a re  in  th e  se x u a l p h ase  in  autum n. 
Mehra (1920) found  s p e c ie s  m a tu rin g  p r io r  to  th e  d ry in g  o f  ponds a t  
two lo c a t io n s  in  I n d ia  w here d ro u g h t c o n d it io n s  o c c u r re d  a t  d i f f e r e n t  
tim e s  o f  th e  y e a r .  Mehra s p e c u la te d  t h a t  th e  au tum nal o c c u rre n c e  o f  
se x u a l m a tu r i ty  i n  many s p e c ie s  in  Europe " a n t ic ip a te d "  a  r ig o r o u s  
w in te r  s ea so n , and he concluded  t h a t  s e x u a l i ty  p re c ed e d  u n fa v o ra b le  
en v iro n m en ta l c o n d i t io n s .  K osel (1976) found  se x u a l m a tu r i ty  in  
B r a t i s l a v i a  e le g a n s  (F inogenova , 1966 ) p r i o r  to  th e  d ry in g  o f  ponds 
i n  C zech o slo v ak ia .
In  g e n e r a l ,  th e  tim e  o f  m a tu ra tio n  f o r  many n a id id  s p e c ie s  in  
L o u is ia n a  and In d ia n a  co rre sp o n d ed  to  t h a t  o f  E s to n ia  (Timm, 1970)*
An obv ious d i f f e r e n c e ,  how ever, was in  th e  c l im a to lo g ic a l  s h i f t i n g  
o f  th e  E s to n ia n  June  to  A ugust seaso n  to  an e a r l i e r  tim e  o f  th e  y e a r  
i n  th e  U. S . Mehra (1920) was a p p a r e n t ly  c o r r e c t  in  h i s  b e l i e f  t h a t  
se x u a l re p ro d u c t io n  " a n t ic ip a te d "  u n fa v o ra b le  c o n d i t io n s .  The s p r in g  
o c cu rren c e  o f  m atu re  in d iv id u a ls  c e r t a i n l y  p re c e d e s  somewhat 
u n fa v o ra b le  c o n d it io n s  f o r  p a r t i c u l a r  s p e c ie s .  In  Ju n e , J u ly ,  A ugust, 
and Septem ber th e  f lo w  o f  many sm a ll In d ia n a  s tre am s  i s  o f te n  
i n t e r m i t t e n t ,  w ith  some o f  th e  s tream s becom ing a  s e r i e s  o f  p o o ls .
In  L o u is ia n a  and In d ia n a  some o f  th e  r a m if i c a t io n s  o f  summer in c lu d e  
h ig h e r  w a te r  te m p e ra tu re s  and an in c re a s e d  r a t e  o f  d eco m p o s itio n  
re d u c in g  th e  amount o f  d is s o lv e d  oxygen, and th e  d e c re a s e  i n  p r e c i p i ­
t a t i o n  in c r e a s in g  th e  c o n c e n tra t io n s  o f  d is s o lv e d  s o l i d s .
Thus, th e  s p e c ie s  t h a t  m ust re p ro d u c e  s e x u a l ly  and d e p o s i t  was 
a t t a in e d  by  some in d iv id u a l s .  As w ith  D. d i g i t a t a , N. communis,
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N. v a r ia b i l i s , and. some other sp e c ie s , asexual reproduction did  not 
occur among those in d iv id u a ls  th a t had entered sexual m aturity, hut 
u n lik e those sp e c ie s , asexual reproduction was maintained by the other  
members o f the population . As the population o f P. americana d eclin ed  
in  October and November, no sexual m aturity occurred. Specimens of  
P. americana were not c o lle c te d  u n t i l  the fo llo w in g  J u ly . Overwintering 
was apparently accomplished in  the cocoon.
Sim ilar p attern s c f  summer abundance were ex h ib ited  by other  
sp e c ie s . Dero sp . from Hog Branch was represented  by a s in g le  
sex u a lly  mature in d iv id u a l in  August, a t  the time o f  g r e a te s t  abundance, 
but the population slow ly  d eclin ed  u n t i l  December, when t h is  sp ec ie s  
was no longer present in  c o l le c t io n s .  The unpublished r e s u lt s  o f  a 
study in  which I p a r tic ip a ted  o f  the Cape Fear River in  North Carolina 
show t h is  same sp e c ie s  o f t r i f id -n e e d le  Dero reaching i t s  g rea te st  
abundance in  autumn, a t which tim e v ir tu a l ly  a l l  the specimens had 
entered sexual m aturity.
A llo n a is  p ec tin a ta  and A. paraguayensis were c o lle c te d  only  in  
summer and autumn from U n iversity  Lake and Sorrento. The populations  
increased  in  d en sity  from Ju ly  u n t i l  November, a f te r  which they were 
absent u n t i l  the fo llo w in g  Ju ly . No sexual m aturity was observed.
Dero p ectin a ta  was c o lle c te d  from May through December, w ith the  
g rea test numbers o f  in d iv id u a ls  in  each sample found in  December; again , 
no sexual reproduction was observed. Thus th ere appeared to  be a 
rev ersa l o f  the seasonal abundance p attern s o f  those sp ec ie s  w ith  
tr o p ic a l a f f i n i t i e s .
Dero vaga and D. fu rca ta  were present in  both Indiana and 
Louisiana throughout the year, and a summer abundance was observed at
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b o th  l o c a t i o n s .  T h is  may he  a  r e s u l t  o f  m ic r o h a b i ta t  p re fe re n c e  r a th e r  
th a n  te m p ra l p r e f e r e n c e .  Both s p e c ie s  make e x te n s iv e  u se  o f  s p e c ie s  
o f  Lemna and W o lf f ia  (Lem naceae) f o r  th e  c o n s t r u c t io n  o f  p o r ta b le  
tu b e s  t h a t  rem ain  a t  th e  s u r fa c e  o f  th e  w a te r .  These p la n t s  a r e  more 
abundan t in  summer, and more o f  th e  o l ig o c h a e te s  a re  a b le  to  u t i l i z e  
th e  in c re a s e d  s u b s t r a t e .
Specim ens o f  In d ia n a  s p e c ie s  w ere c o l l e c te d  from  s tre am s  i n  A p r il  
and May and c u l tu r e d  th ro u g h  l a t e  Ju n e . A lthough  th e  p a r e n t  p o p u la t io n s  
o f  N. v a r i a b i l i s  and N. communis a t t a in e d  s e x u a l m a tu r i ty  in  th e  
s tre a m s , th o s e  in d iv id u a ls  i n  c u l tu r e  c o n tin u e d  t o  re p ro d u c e  a s e x u a l ly  
o v e r th e  same p e r io d .  Timm (1975) d is c u s s e d  a  c u l tu r e  o f  N. communis 
t h a t  he  m a in ta in e d  f o r  f i v e  y e a r s  w ith o u t th e  o c c u rre n c e  o f  se x u a l 
m a tu r i ty .  Specim ens o f  P . am erican a  and D. d i g i t a t a  from  L o u is ia n a  
rem ain ed  a s e x u a l i n  c u l tu r e  c o n d it io n s  w h ile  th e  p a r e n t  p o p u la t io n s  
re a c h e d  se x u a l m a tu r i ty .  Those specim ens in  c u l tu r e  c o n d i t io n s  were 
exposed  t o  r e l a t i v e l y  c o n s ta n t  l i g h t ,  te m p e ra tu re , and w a te r  q u a l i ty  
c o n d i t io n s ;  th e  e n v iro n m e n ta l s t im u l i  t h a t  e f f e c t u a t e  m a tu r i ty  w ere 
l o s t .
I t  t h e r e f o r e  a p p ea rs  t h a t  c l im a to lo g ic a l  f a c t o r s  a f f e c t  th e  l i f e  
h i s t o r y  and s e a s o n a l abundance p a t t e r n s  i n  s e v e r a l  w ays. Those 
s p e c ie s  t h a t  s u f f e r  no i l l  e f f e c t s  from  e n v iro n m en ta l c o n d i t io n s  
re p ro d u c e  a s e x u a l ly  th ro u g h o u t th e  y e a r ,  and th e y  a re  p r e s e n t  in  
a p p ro x im a te ly  th e  same numbers th ro u g h o u t th e  y e a r .  Where ex ten d ed  
p e r io d s  o f  p a r t i c u l a r l y  f a v o ra b le  c o n d i t io n s  e x i s t ,  p o p u la t io n s  may 
in c r e a s e ,  c r e a t in g  la r g e  numbers o f  in d iv id u a ls ;  t h i s  a p p e a rs  to  o ccu r 
n e a r  th e  end o f  p e r io d s  o f  warm w ea th e r ( l a t e  summer and e a r ly  autum n) 
o r  c o o l w ea th e r ( l a t e  w in te r  and e a r ly  s p r in g ) .  When c l im a to lo g ic a l
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f a c t o r s  a re  l e s s  th a n  i d e a l ,  h u t  n o t d e s t r u c t i v e ,  p o p u la t io n s  c ra s h ,  
h u t  in d iv id u a ls  rem a in  p r e s e n t ,  a l h e i t  i n  numbers f r e q u e n t ly  to o  low 
to  he  p r e s e n t  in  sam p les . When e n v iro n m e n ta l f a c t o r s  become to o  
u n fa v o ra b le  to  a llo w  th e  s u r v iv a l  o f  i n d iv id u a l s ,  s e x u a l m a tu r i ty  i s  
employed to  p ro d u ce  a  r e s i s t a n t  s ta g e ,  th e  cocoon, w hich a llo w s  th e  
s p e c ie s  to  s u rv iv e  th e  p e r io d  o f  ■unfavorable c o n d i t io n s ,
S tephenson  ( 1915a, b )  r e p o r te d  a  d e g e n e ra tio n  o f  th e  a l im e n ta ry  
t r a c t  i n  Dero lim o sa  0  D. d i g i t a t a ) and Haemonais l a u r e n t i i  (=H. 
w a ld v o g e li) when se x u a l m a tu r i ty  was re a c h e d . D e g en e ra tio n  in c lu d e d  
th e  l o s s  o f  th e  mouth o p en in g , a tro p h y  o f  th e  b u c c a l c a v i ty  and 
p h a ry n x , and th e  c lo s u r e  o f  th e  g u t .  Mehra (1920) r e p o r te d  a  s im i la r  
o c c u rre n c e  i n  N ais ( = A llo n a is ) p e c t i n a t a . S tephenson  (1930) s p e c u la te d  
t h a t  d u r in g  th e  d e g e n e ra tio n  p ro c e s s ,  th e  n u t r i t i v e  m a te r ia l s  p r e s e n t  
i n  th e  t i s s u e s  o f  th e  d ig e s t iv e  t r a c t  w ere b e in g  d iv e r te d  to  th e  o v a .
Such a  d e g e n e ra tiv e  p ro c e s s  was o b se rv ed  i n  s e x u a l ly  m atu re  
specim ens o f  N. v a r i a b i l i s  and K. communis from  In d ia n a  and in  D. 
d i g i t a t a ,  D. n iv e a ,  and Dero s p .  from  L o u is ia n a . The c lo s u r e  o f  th e  
mouth was e v id e n t  i n  th e  w hole-m ount spec im ens, and a l l  t h a t  rem ained  
o f  th e  b u c c a l c a v i ty  and phary n x  was a  t h i n  band o f  t i s s u e  ( F ig s .  27 , 
2 8 ) .  The i n t e s t i n e  was c l e a r l y  u n d e rg o in g  a tro p h y , a s  in d ic a te d  by 
th e  ch lo ro g o g u e  t i s s u e  a d ja c e n t  to  th e  i n t e s t i n a l  w a l l .  In  m ost 
specim ens th e  ch lo ro g o g u e  and th e  rem a in s  o f  th e  i n t e s t i n e  w ere c lo s e ly  
a d h e red  to  th e  v e n t r a l  body w a ll  i n  segm ents a n t e r i o r  to  XV. Beyond 
segm ent XV t h i s  d e g e n e ra t io n  had n o t o c c u r re d  to  such  an e x te n t ,  and 
p o s te r i a d ,  th e  i n t e s t i n e  d i l a t e d  th ro u g h  s e v e r a l  seg m en ts . In  th e  
p o s t e r io r  end o f  th e  body th e  i n t e s t i n e  a p p ea red  n o rm al, a lm o st 
f i l l i n g  th e  body c a v i t y .  Gut d e g e n e ra tio n  does n o t o ccu r a t  th e  o n s e t
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F ig u re  2 7 . A n te r io r  end o f  th e  d e g e n e ra te d  d ig e s t i v e  t r a c t  o f  a  
s e x u a l ly  m atu re  M ais v a r i a b i l i s  spec im en , m, m outh, p , p h a ry n x .
Figure 27
F ig u re  2 8 . A n te r io r  end o f  th e  d e g e n e ra te d  d ig e s t iv e  t r a c t  o f  
s e x u a l ly  m atu re  Dero d i g i t a t a  spec im en , m, m outh, p .  p h a ry n x .
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^  ‘ .
Figure 2 8
o f  se x u a l m a tu r i ty ,  t u t  i t  a p p ea rs  to  o ccu r when th e  o v is a c s  become 
engorged  w ith  ova , a t  a  tim e  when th e  volume o f  ova would ap p ea r to  
p h y s ic a l ly  b lo c k  th e  p a ssa g e  o f  fo o d  th ro u g h  th e  i n t e s t i n e .
O ther s p e c ie s  c o l l e c te d  i n  th e  m atu re  s t a t e  d u r in g  t h i s  s tu d y  
d id  n o t e x h ib i t  g u t d e g e n e ra t io n .  P r i s t i n a  am erican a  and P . o sb o rn i 
had th e  u s u a l  volum inous b u c c a l  c a v i ty ,  a  mouth o p en in g , and 
p a r t i c u l a t e  m a tte r  in  th e  g u t a t  th e  tim e  o f  f i x a t i o n .
S e x u a lly  m atu re  specim ens o f  B. u n id e n ta ta  in  th e  LSU c o l l e c t io n  
a ls o  showed a  c lo s u r e  o f  th e  d ig e s t iv e  t r a c t ,  w h ile  P r i s t i n a  
a m p h ib io tic a  L a s to c k in , 1927> A rc te o n a is  lom ondi (M a rtin , 1907)
U n c in a is  u n c in a ta ,  S te p h e n so n ian a  t r i v a n d r a n a , P . m ic h ig a n e n s is ,
£ • l a c u s t r i s , C r u s t i p e l l i s  t r i b r a n c h i a t a  (O p is to c y s t id a e )
had no g u t d e g e n e ra t io n .
The phenomenon o f  g u t d e g e n e ra t io n  i s ,  t h e r e f o r e ,  an a d a p tiv e  
f e a tu r e  o f  s e le c te d  g e n e ra  o f  th e  su b fa m ily  N a id in ae ; N a is , D ero, 
Haem onais, and B r a t i s l a v i a  have b een  found  t o  e x h ib i t  t h i s  c h a r a c te r ,  
w h ile  A rc te o n a is ,  S t y l a r i a ,  P i g u e t i e l l a , and U n c in a is  la c k  i t .
P a ra n a is  f r i c i  o f  th e  P a ra n a id in a e  and th e  v a r io u s  s p e c ie s  o f  th e  
P r i s t i n i n a e  do n o t undergo  g u t d e g e n e ra t io n . I f  t h i s  i s  a  good 
synapom orphic c h a r a c te r ,  i t  would r e q u i r e  th e  rem oval o f  N ais from  
i t s  c lo s e  r e l a t i o n s h i p  w ith  U n c in a is , and i t s  p lacem en t n e a re r  to  
Dero and A llo n a is  i n  S p e r b e r 's  (19 -^8 ) s y s te m a tic  schem e.
In  p o p u la t io n s  w here m ost in d iv id u a ls  r e a c h  se x u a l m a tu r i ty  a t  
o r  n e a r  th e  same tim e  and undergo  d e g e n e ra t io n  o f  th e  a l im e n ta ry  c a n a l ,  
th e  numbers o f  in d iv id u a l s  would r a p id ly  d e c re a se  w ith  th e  d e a th  and 
d is a p p e a ra n c e  o f  m atu re  members. As S tephenson  (1930) su g g e s te d , 
d e a th  would r e s u l t  from  th e  i n a b i l i t y  to  f e e d .  The tim in g  o f  th e
p o p u la t io n  to  r e a c h  m a tu r i ty  a t  o r  n e a r  th e  same tim e  would he  r e q u ir e d  
i f  s u c c e s s fu l  m a tin g  i s  to  o c c u r . The m o r t a l i t y  r a t e  would i n h i b i t  
se x u a l r e p ro d u c t io n  i n  sm a ll p o p u la t io n s  by  p re v e n t in g  th e  few 
in d iv id u a ls  from  f in d in g  one a n o th e r  f o r  m a tin g . Even w here "b ig -b an g "  
r e p ro d u c tio n  o c c u r s ,  a g g re g a tio n s  o f  in d iv id u a ls  would f a c i l i t a t e  
se x u a l r e p r o d u c t io n .
An e x am in a tio n  o f  th r e e  c u l tu r e s  o f  D. d i g i t a t a  r e v e a le d  clum ping 
o f  i n d iv id u a l s .  Mucus tu b e s  w ere d e p o s i te d  by in d iv id u a ls  a d ja c e n t  to  
o th e r s .  An a n a ly s i s  o f  v a r ia n c e  o f  th e  a g g re g a tio n s  i n  th e  th r e e  
c u l tu r e s  p ro v id e d  th e  fo l lo w in g  in fo rm a tio n :
Source o f  E r ro r d f SS MS F
T o ta l 17 205 .778
Clumped in d iv id u a ls 5 150 .444 30.089 6 .5 2 5
C u ltu re s 12 55 .334 4 .6 1 1
F i s  h ig h ly  s i g n i f i c a n t  (0 .0 1  p r o b a b i l i t y  l e v e l ) ,  i n d ic a t in g  t h a t  th e  
a g g re g a tio n  o f  in d iv id u a l s  was an a c t i v e  phenomenon, and n o t o f  
random o c c u r re n c e .
Those n a id id  s p e c ie s  f o r  w hich  th e r e  i s  no g u t d e g e n e ra tio n  do n o t 
a p p ea r t o  have p eak s  in  s e x u a l a c t i v i t y  fo llo w e d  by  sudden p o p u la t io n  
d e c l i n e s .  Those s p e c ie s  a l s o  te n d  t o  have a  low er p e rc e n ta g e  o f  th e  
in d iv id u a ls  r e a c h in g  s e x u a l m a tu r i ty  a t  any g iv e n  t im e . In  th e  P . 
am erican a  p o p u la t io n  a t  Hog B ranch th e r e  w ere alw ays few er th a n  10$ 
o f  th e  in d iv id u a ls  i n  th e  c l i t e l l a t e  c o n d i t io n  a t  th e  tim e  o f  sam p lin g . 
F o llo w in g  th e  co m p le tio n  o f  s e x u a l r e p ro d u c t io n  in  A ugust and 
Septem ber, th e  p o p u la t io n  l in g e r e d  th ro u g h  November. S im ila r
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r e p ro d u c t iv e  p a t t e r n s  have  b een  o b se rv ed  f o r  U. u n c in a ta ,  P . m ich ig an ­
e n s i s , and S . l a c u s t r i s  (H il tu n e n , 1967; M ozley, 1975; Stim pson e t  a l . ,  
1975)* S tim pson e t  a l .  p ro p o sed  t h a t  r e c ru i tm e n t  in to  th e  p o p u la t io n  
o c c u rre d  p r i o r  to  th e  d i e o f f  o f  th o s e  t h a t  had re p ro d u c ed  s e x u a l ly .
N aidu ( 1961 ) fo u n d  specim ens o f  P r i s t i n a  l o n g i s e t a  E hrenberg ,
1828 and S. l a c u s t r i s  u n d e rg o in g  bud d in g  w h ile  th e y  w ere s e x u a lly  
m a tu re . W hile n e i th e r  th e  s e x u a l ly  m atu re  n a id id  specim ens c o l le c te d  
d u rin g  t h i s  s tu d y  n o r any i n  th e  LSU c o l l e c t i o n  w ere a s e x u a l ly  a c t i v e ,  
N aidu1s o b s e r v a t io n  shows t h a t  an a c t i v e l y  a s e x u a l ly  re p ro d u c in g  
p o p u la t io n  was b e in g  m a in ta in e d  even th o u g h  se x u a l re p ro d u c t io n  was 
b e in g  em ployed. In  th e  LSU c o l l e c t i o n  one specim en o f  P . l e i d y i  
t h a t  had  p e n ia l  s e t a e  p r e s e n t  was i n  th e  p ro c e s s  o f  budd ing  a t  th e  
tim e  o f  f i x a t i o n .  G e n ita l  s e ta e  a re  u s u a l ly  g e n e ra te d  a f t e r  th e  
fo rm a tio n  o f  th e  c l i t e l l u m ,  b u t  t h e r e  was no ev id en ce  o f  g e n i t a l  
s t r u c tu r e s  in  t h i s  sp ec im en . T h is  s u g g e s ts  a  r e tu r n  to  th e  im m ature 
s t a t e  fo llo w in g  b r e e d in g , a  phenomenon p r e v io u s ly  known to  o ccu r in  
o th e r  o l ig o c h a e te  f a m i l i e s  (Edwards and L o f ty , 1972; Kennedy 1966b ) .
Mehra (1920) o b se rv ed  t h a t  when s e x u a l ly  m atu re  specim ens o f  
A. p e c t i n a t a  w ere m a in ta in e d  in  c u l t u r e ,  th e  a n t e r i o r  p o r t io n  o f  th e  
body c o n ta in in g  th e  g e n i t a l i a  s e p a ra te d  from  th e  p o s t e r io r  end o f  th e  
body and form ed a  " s o r t  o f  c o c o o n ," w h ile  th e  p o s t e r io r  end was u n ab le  
to  r e g e n e r a te  and e v e n tu a l ly  d ie d .  S in ce  1920 no a tte m p t h as  been  
u n d e rta k en  to  v e r i f y  M ehra*s o b s e r v a t io n s  o f  t h i s  a ty p ic a l  method 
among th e  o l ig o c h a e te s  o f  cocoon fo rm a tio n . Cocoons o f  a  few n a id id  
s p e c ie s  have  b een  d e s c r ib e d  b y  some i n v e s t i g a t o r s ;  C. d ia p h a n u s ,
S. l a c u s t r i s  ( D i t l e v s e n ,  190^; S v e tlo v , 1923 ) ,  N. e i ln g u l s  (S v e tlo v , 
1923)> C. c r i s t a l l i n u s , C. l a n g i  ( E l r i c k ,  1 9 7 6 ), b u t  th e  fo rm a tio n  o f
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th ese  cocoons has not "been d iscu ssed .
Specimens o f  D. d ig ita ta  th a t were f ix e d  in  the f i e ld  freq u en tly  
lacked the p o ster io r  end o f  the tod y , a con d ition  s im ila r  to  Mehra's 
(1920) observation  o f A. p e c t in a ta . The c o lle c t io n  o f l i v e  m ateria l 
for  exam ination, however, has thus fa r  been u n su ccessfu l. An 
o lig o ch a ete  cocoon (F ig . 29) was present in  Ben Hur samples contain ing  
sex u a lly  mature in d iv id u a ls  o f  D. d ig i t a t a . This cocoon i s  u n lik e  
those produced hy sp e c ie s  o f T u h ific id ae , the only other fam ily  
observed to  reproduce sex u a lly  a t th a t lo c a t io n . I t  i s  h igh ly  
probable th a t t h is  cocoon i s  one produced by D. d ig ita ta ,  as severa l 
on the d is t in c t iv e  a n terior  v en tra l se ta e  were present in  debris  
around the cocoon w a ll.
The cocoons o f naid id  sp e c ie s  are ev id en tly  q u ite  hardy, being  
able to  survive the p er io d ic  drying o f  ponds (Mehra, 1920). However, 
re sp e c tiv e  b io lo g ic a l  d iffe re n c es  are apparently p resen t in  the  
mechanisms th a t in i t i a t e  the development and emergence o f  young from 
cocoons. Whereas embryos o f  many sp e c ie s  remain in  the cocoon 
throughout an unfavorable season, in d iv id u a ls  o f  D. d ig ita ta  can be 
found in  Indiana streams sh o r tly  a f te r  the occurrence o f  sexual 
m aturity and death o f  the p aren ta l gen eration , and the apparent 
cocoon d ep o sitio n .
I am suggesting  th a t, l ik e  other fresh -w ater in v er teb ra tes , a t  
l e a s t  some n aid id  sp ec ie s  produce a r e s is ta n t  stage (th e  cocoon) th a t  
i s  ab le to  survive adverse co n d itio n s, a llow ing the sp ec ie s  to  
repopulate a l o c a l i t y  when favorab le con d ition s are resto red .
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Figure 29. An o lig o ch a ete  cocoon, probably o f  Dero d ig i ta t a . 
E, embryo.
Figure  29
- 1 1 0 -
T ubificidae
The l i f e  h i s t o r i e s  o f  members o f  th e  T u b i f ic id a e  h av e , in  g e n e r a l ,  
re c e iv e d  more a t t e n t i o n  th a n  th e  W aididae s p e c ie s .  These s tu d ie s  have 
been  in  c o n ju n c t io n  w ith  u s in g  t u b i f i c i d s  to  a id  in  th e  d e te rm in a tio n  
o f  w a te r  q u a l i t y  (A sto n , 15>68, 1972b; B o lto v s k o i, 1970; B r in k h u rs t ,  
1962 , 196^ a ,  b ,  c ; B r in k h u rs t  and Kennedy, 1965 ; Jo n asso n  and 
Thorhauge, 1972; L a d le , 1971; Poddubnaya, 1958, i 960 ; Thorhauge, 1975, 
1976; Wachs, 1967 ) and w ith  s tu d ie s  on b e n th ic  p r o d u c t iv i ty  ( G r i g e l i s ,  
197^> 1 9 7 5 and s tu d ie s  o f  in d iv id u a l  s p e c ie s  w ith o u t em phasis on 
eco lo g y  ( C a r r o l l  and  D o r r i s ,  1972; Kennedy, 1966a ,  b ; Timm, 197^)*
There i s  no general l i f e - h i s t o r y  p attern  ty p ic a l o f  a p a rticu la r  
geographical reg io n , as d iscu ssed  fo r  the Waididae. The l i f e  cy c le s  
o f the T u b ificid ae appear to  be in flu en ced  prim arily  by the h a b ita t  
in  which they are found. Kennedy (1966a , b) b e liev ed  th a t p ro d u ctiv ity  
o f  the environment played a major r o le  in  determ ining not on ly  the  
reproductive season , but a lso  the lo n g e v ity  o f the in d iv id u a ls .
A s to n 's  (1973) s tu d ie s  on h e a te d  e f f l u e n t s  d e m o n stra ted  t h a t  
te m p e ra tu re  i s  an a d d i t io n a l  d e te rm in a n t .
In gen eral, i t  appears th a t most o f  the commonly encountered  
tu b if ic id s  are o p p o rtu n istic , and can vary th e ir  l i f e  cy c le  to  meet 
the environmental demands o f  a p a rtic u la r  h a b ita t . Many o f  th ese  
op p ortu n istic  sp e c ie s  are cosm opolitan, and verge on the ub iq u itou s. 
Those sp e c ie s  th a t are unable to  accom plish v a r ia tio n  in  th e l i f e  
cy c le  appear to  be much more r e s tr ic te d  in  geography, type o f  h a b ita t  
in  which they are found, and abundance.
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A u lo d r ilu s  p ig u e t i  and A. lim n o b iu s
These s p e c ie s  w ere c o l l e c te d  r a t h e r  f r e q u e n t ly  a t  Ben Hur, 
S o r re n to , and Hog B ranch . B u t w ere a h se n t from  U n iv e r s i ty  Lake.
S p e c ie s  o f  A u lo d r i lu s  a re  somewhat u n u su a l among th e  T u b i f ic id a e ,  in  
t h a t  th e y  a re  a b le  to  re p ro d u c e  a s e x u a l ly  by f ra g m e n ta tio n  (H rabe, 
1937)* As a  r e s u l t  o f  t h i s  mode o f  r e p ro d u c t io n ,  A. p ig u e t i  and A. 
lim n o b iu s  have l i f e  h i s t o r y  p a t t e r n s  t h a t  a r e  s im i la r  to  th o s e  o f  
s p e c ie s  o f  N a id id a e .
In  Hog B ranch A. p ig u e t i  was p r e s e n t  in  low  numbers from  December 
th ro u g h  J u n e . In  J u ly  in c r e a s in g ly  g r e a te r  numbers w ere c o l l e c te d .
In  A ugust and Septem ber s e x u a l m a tu r i ty  o c c u rre d  w ith  th e  peak  in  
p o p u la t io n  d e n s i ty .  T h is was fo llo w e d  by d e c re a s in g  numbers in  
O ctober and November, and an ab sen ce  o f  th e  s p e c ie s  in  e a r ly  December 
sam p les .
A d i f f e r e n t  p a t t e r n  o f  abundance was o b se rv ed  in  th e  c o l l e c t io n s  
from  S o r re n to .  H ere , s e x u a l r e p ro d u c t io n  o c c u rre d  i n  F eb ru a ry  and 
was fo llo w e d  by  an. ab sen ce  o f  th e  s p e c ie s  u n t i l  A ugust. A gain , low 
numbers w ere p r e s e n t  u n t i l  December, when in d iv id u a ls  began  in c r e a s in g  
in  num bers p e r  sam p le . At Ben Hur no se x u a l r e p ro d u c tio n  was 
o b se rv e d . The s p e c ie s  was p r e s e n t  th ro u g h o u t th e  y e a r ,  w ith  th e  
g r e a t e s t  number o f  in d iv id u a ls  c o l l e c te d  in  O ctober and November.
Specim ens o f  A^ lim n o b iu s  w ere c o l le c te d  from  Hog Branch and 
S o r re n to ,  th e  l a t t e r  w ith  o n ly  a  s in g le  specim en i n  18 months o f  
c o l l e c t i n g .  At Hog B ranch no s e x u a l ly  m atu re  in d iv id u a ls  were 
c o l l e c t e d .  The s p e c ie s  was f r e q u e n t ly  c o l l e c te d ,  b u t  in  low numbers 
f o r  m ost o f  th e  y e a r .  In  December and e a r ly  J a n u a ry , how ever, th e  
p o p u la t io n  su d d en ly  p eak ed , w ith  66 specim ens p r e s e n t  in  a  sam ple
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frora U January 1977. The population  then suddenly d eclin ed  and 
resumed i t s  more usual p attern  o f  fewer than ten  in d iv id u a ls  per 
sample.
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Llmnodrilus h o ffm e ister i
This sp e c ie s  i s  the most freq u en tly  encountered tu b if ic id  
(Brinkhurst, 1971 ) ,  and. i t s  presence a t a l l  four h a b ita ts  was not 
unexpected. Breeding was evidenced by f i l l e d  o v isa cs  and 
spermatozeugmata in  the spermathecae.
Kennedy (1966b )  concluded from h is  s tu d ie s  in  England th a t the  
l i f e  h is to r y  o f L. h o ffm eister i varied  w ith the lo c a l i t y  in  that 
breeding may occur throughout the year in  some h a b ita ts  or show 
seasonal peaks in  o th ers . He noted th a t th e time for  young worms to  
a tta in  m aturity varied  from s ix  months to  two y ea rs . Kennedy b e liev ed  
th a t the l i f e  h is to r y  o f  t h is  sp e c ie s  was dependent on the p ro d u ctiv ity  
o f  the h a b ita t- - th e  greater the p ro d u ctiv ity , the shorter the l i f e ­
cycle; in  unproductive s itu a t io n s  the l i f e  h is to r y  p attern  i s  
in flu en ced  more by tem perature.
In Louisiana breeding occurred throughout the year a t Ben Hur, 
Sorrento, and Hog Branch, but i t  was seasonal a t U n iversity  Lake 
(Table h ) . The p ro d u ctiv ity  o f  the Louisiana h a b ita ts  did not appear 
to  a f fe c t  the reproductive season as markedly as th a t found in  
B r it ish  l o c a l i t i e s  stu d ied  by Kennedy; U n iversity  Lake was h igh ly  
eutroph ic, but the breeding season was r e s tr ic t e d .  This may, 
however, have r e su lte d  from the type o f  su b strate  (ro o ts  suspended in  
the water column rather than the mud th a t i s  ty p ic a lly  sampled for  
t u b i f ic id s ) .  The r e s u lt s  o f  the Louisiana s tu d ies  are in  agreement 
w ith Kennedy's fin d in g  th a t more m oderately productive h a b ita ts  tend  
to  have greater numbers o f  breeding in d iv id u a ls  in  w inter months.
In gen era l, the dynamics o f  the L. h o ffm eister i population a t  
Sorrento resembled th at described  by Aston (1 9 7 3 )> who in v e stig a te d
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Table 4 . S eason a lity  o f  breeding o f  Limnodrilus h o ffm e ister i in  







A c tiv ity
Ben Hur
U n iversity  Lake
Sorrento
Hog Branch
A ll Year 
Deceraber-March 




J anuary-Mar ch 
March
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the o lig o ch a ete  populations downstream from a heated power-plant 
e f f lu e n t .  At Sorrento there was a himodal peak in  "breeding a c t iv i t y ,  
w ith  the g r ea te st  number o f  in d iv id u a ls  occurring in  January and 
somewhat fewer in  October, A ston 's peaks were in  August and October.
The Sorrento population was favorab le fo r  t h is  study in  th a t  
there were no other sp ec ie s  w ith  immature forms s im ila r  to  those o f  
L. h o ffm e is te r i. The maturation time fo r  immature in d iv id u a ls  
appeared to  be approximately s ix  months, a period  approaching 
Kennedy's ( 1966a )  most o rg a n ica lly  p o llu ted  h a b ita t .
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Limnodrilus udekemianus
Kennedy ( 1966a) described  the l i f e  h is to r y  o f  L. udekemianus based  
on c o lle c t io n s  from sev era l B r it ish  l o c a l i t i e s ,  as w e ll as laboratory  
cu ltu re s . He concluded th at th e young take at le a s e  one year to  reach  
sexual m aturity, and th a t breeding occurs in  the second year o f l i f e .  
Sexual reproduction was found to  occur in  w inter and sp rin g . The 
population was represented  by two age c la s s e s ,  as in d ica ted  by both  
mature and immature specimens being p resen t in  th e  breeding season, 
and immature in d iv id u a ls  throughout th e r e s t  o f  the year.
In Louisiana, L. udekemainus was presen t in  samples from Sorrento 
and Hog Branch. Specimens occurred in  samples from Hog Branch only  
Infreq u en tly , and t h is  d iscu ss io n  o f the L. udekemianus l i f e  h isto ry  
i s  based prim arily  on those c o lle c te d  from the swamp lo c a l i t y  a t  
Sorrento. Sexual reproduction occurred from January to  March, with  
l e s s  than 20$ o f the in d iv id u a ls  breeding a t any given  tim e. Numbers 
o f immature in d iv id u a ls  peaked in  February concurrently w ith sexual 
reproduction. Early in  th e breeding season the immature specimens 
were large-b odied  in d iv id u a ls , but toward the end o f  the period  o f  
sexual reproduction immature worms were a mixture o f  la rg e  and sm all 
in d iv id u a ls . In May there was a second peak in  the numbers o f  
immature worms, but th ese  were sm all in d iv id u a ls , presumably r e ce n tly  
recru ited  in to  the p op u la tion . During the remainder o f  the year 
(A pril and June to  December) fewer than f iv e  immature in d iv id u a ls  
were c o lle c te d  in  each sample. I t  appears th at a one-year l i f e - c y c l e  
occurs h ere. Young apparently emerge from cocoons in  January through 
A pril and form th at part o f  the population  represented  by sm all-bodied  
in d iv id u a ls . These worms grow during summer and autumn, and the
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fo llow in g  w inter the young from the previous year represent the part 
o f  the population c o n s is t in g  o f  large-h od ied  in d iv id u a ls . As the worms 
gradually reach sexual m aturity in  the January to  March p eriod , the  
numbers of large-h od ied  in d iv id u a ls  dim inish , and a t th e end o f  the  
breeding season th ose  th a t had emerged from cocoons the previous year 
have reached sexual m aturity and d ied . The young appear to  emerge 
from cocoons in  four to  e ig h t weeks fo llo w in g  cocoon d ep osition ; they  
dim inish in  number f a ir ly  ra p id ly , and probably d isp e r se .
Most o f  the a d d itio n a l sp e c ie s  o f  Limnodrilus c o lle c te d  during 
the course o f  th is  study reached sexual m aturity only  in  w inter and 
spring. These sp e c ie s  were L. an gu stip en is, L. c e r v ix , L. claparedianus, 
L. maumeensis, L. ru b rip en is , and L. s p i r a l i s . As the immature stages  
o f th ese  sp e c ie s  may be v ir tu a l ly  id e n t ic a l  to  each o th er, as w e ll as 
to  other sp ec ie s  o f  Lim nodrilus, no l i f e  h is to r y  o f  th ese  syntop ic  
sp ec ie s  could be determined. Limnodrilus sp . was p resen t in  the  
sex u a lly  mature s ta te  in  summer and autumn. S exu ally  mature specimens 
o f L. psammophilus were c o lle c te d  throughout much o f  the year, w ith  
the g r ea te st  percentage reaching m aturity in  la t e  summer.
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P elosco lex  m u ltiseto su s
This sp ec ie s  was c o lle c te d  from Ben Hur and Sorrento, but i t  was 
abundant only  a t the former lo c a t io n . The population  o f P. 
m u ltise to su s a t Ben Hur had a l i f e - c y c l e  shorter than one year. Young 
th a t had re c e n tly  emerged from cocoons appeared f i r s t  in  la t e  
September. In e a r ly  October the immature specimens represented  76$ o f  
the t o t a l  o lig o ch a e te s  c o lle c te d  a t Ben Hur a t th a t tim e. Numbers 
gradually le ssen ed  apparently due to  m o rta lity  o f  the re c e n tly  
recru ited  in d iv id u a ls . S exually  mature specimens were f i r s t  c o lle c te d  
in  la t e  November and were p resen t through ea r ly  February in  gradually  
dim inishing numbers, as death fo llow ed  the d ep o sitio n  o f cocoons. A 
few specimens were present in  samples c o lle c te d  as l a t e  as May, and 
P. m u ltisetosu s was absent from c o lle c t io n s  u n t i l  th e  fo llo w in g  
September.
Accounts o f  the l i f e  h is to r y  o f  P. m u ltisetosu s have not been 
p rev io u sly  pub lish ed , consequently there i s  l i t t l e  comparative 
in form ation. This sp ec ie s  was present only  in  w inter samples th a t I 
c o lle c te d  in  southern Indiana; i t  appears th a t the l i f e  h is to r y  
there approximates th a t observed fo r  th e sp e c ie s  in  Louisiana.
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Psammoryctid.es convolutus
This newly described  sp ec ie s  (Loden, 1973) was present a t a l l  
four l o c a l i t i e s ,  but only  at Sorrento were s u f f ic ie n t  numbers c o lle c te d  
to  provide u se fu l in s ig h ts  in to  the l i f e - h i s t o r y .  The numbers o f  
in d iv id u a ls  c o lle c te d  a t Sorrento were e r r a tic  (F ig . 2 9 ), in d ica tin g  
th a t aggregation among in d iv id u a ls  was occurring; t h is  i s  known to  
happen among other sp ec ie s  o f  T u b ificidae (Brinkhurst, 197*0*
Mature, immature, and breeding in d iv id u a ls  were c o lle c te d  
throughout the year, except th at c o l le c t io n s  in  June and Ju ly  lacked  
mature specimens.
The percentage o f  in d iv id u a ls  in  the population th a t had 
atta in ed  sexual m aturity was g rea test  in  autumn (F ig . 3 0 ). A second 
peak in  percentage in  la t e  February may represent the low number o f  
t o ta l  specimens o f  P. convolutus present in  th a t sample. Recruitment 
in to  the population due to  the emergence o f  young from cocoons appeared 
to  occur in  May, as most o f  the immature worms c o lle c te d  in  th at month 
were sm all-bodied .
There appears to  be a two-year developmental p eriod . This would 
exp la in  the numbers o f immature specimens c o lle c te d  throughout the  
period o f study.
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Figure 30. Number o f specimens o f  Psammoryctid.es convolutus 
c o lle c te d  per sample, and the percent o f  in d iv id u a ls  th a t were 
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Tubifex sp . and Bothrioneurum sp.
Both o f  th ese  sp e c ie s  were c o lle c te d  w ith  r e g u la r ity  from 
U n iv ersity  Lake, hut from no other lo c a t io n . They reproduce a se x u slly  
hy fragm entation, and hy t h is  method they m aintain v ia b le  populations  
in  the la k e .
Three specimens o f  the undescribed Tubifex sp e c ie s  were found in  
the sex u a lly  mature s ta te  in  samples c o lle c te d  in  October 1976. 
Spermatozeugmata were p resen t in  the spermathecae, th ere fo re , breeding  
had occurred. While t h is  sp e c ie s  was present in  every sample c o lle c te d  
from U n iv ersity  Lake, i t  was abundant only in  the May and June 
c o lle c t io n s  in  which i t  approached bQ°jo o f  the t o ta l  o lig o ch a ete  fauna. 
At other tim es o f  th e year fewer than ten  specimens were present in  
each sample. This sp e c ie s  comprised b^ > o f  the t o ta l  o lig o ch a etes  
c o lle c te d  from U n iv ersity  Lake, a l l  samples combined.
Bothrioneurum sp . was not c o lle c te d  in  the sex u a lly  mature s ta te .  
This sp e c ie s , probably B. ve,jdovskyanum, reached i t s  maximum abundance 
in  January, when over 100 specimens were present in  a s in g le  sample.
The a b i l i t y  o f  th ese  sp ec ie s  to  reproduce a sex u a lly , w ith ten  
segments formed a n te r io r ly , was demonstrated in  laboratory  cu ltu re s . 
Autotomy occurred freq u en tly  among la rg er  in d iv id u a ls . Several 
specimens were induced to  reproduce a sex u a lly  by cu ttin g  the body.
One fragment o f  a Tubifex sp . specimen, c o n s is t in g  o f  the p o ster io r  
th ird  o f the body, regenerated  the an ter ior  segments necessary  to  
complete the body requirem ents fo r  a new in d iv id u a l.
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SUMMARY
F if t y - f iv e  sp e c ie s  o f  o lig o ch a e te s  were c o lle c te d  from four 
aquatic h a b ita ts  in  southeastern  Louisiana: Hog Branch, a sandy-
hottomed stream in  L iv in gston .P arish ; a swamp near Sorrento in  
Ascension Paris,h; a drainage d itch  a t the Ben Hur Experimental Farms 
in  East Baton Rouge Parish; and U n iv ersity  Lake in  East Baton Rouge 
P arish .
At Hog Branch the predominant sp e c ie s  were the naid ids Wais 
p a rd a lis , P r is t in a  americana, and a p o ss ib ly  undescribed sp ec ie s  o f  
Dero, and the t u b if ic id s  A ulodrilus p ig u e t i , A. lim nobius, and sp ecies  
o f Lim nodrilus. "Winter sp ecies"  (th o se  reaching th e ir  g re a te st  
abundance from December through March) were mainly t u b if ic id s ,  
in clu d ing  Limnodrilus sp p ., A. lim nobius, and Rhyacodrilus s o d a lis .  
"Summer species"  (th ose  reaching g r e a te s t  population d e n s it ie s  in  the  
remainder o f  the year) included the various sp ec ie s  o f  Naididae,
A. p ig u e t i , and a p o ss ib ly  undescribed sp ec ie s  o f  Lim nodrilus. Hog 
Branch was characterized  by an -unstable, s h if t in g  sand su b stra te , low  
primary p ro d u ctiv ity , and a few d isso lv e d  s o l id s .  O ligochaete sp ec ie s  
d iv e r s ity  was g en era lly  h igh , but i t  was a ffe c te d  by r a in f a l l  and 
s e a so n a lity .
The swamp a t Sorrento was predominated by th e  naid id  P r is t in a  
l e i d y i , although other abundant sp e c ie s  included the naid ids Dero 
n ivea and D. p e c t in a ta , and the tu b u fic id s  Limnodrilus h o ffm e is te r i,
L. udekemainus, and Psammoryctides convolu tus. Winter sp ec ie s  
included the n aid id s D. n ivea , B r a t is la v ia  un identata , Dero d ig i ta t a , 
and Slavina append!culata, and th e t u b if ic id s  L. h o ffm e is te r i, L. 
udekemainus, and P e lo sco lex  m u ltise to su s . The summer assemblage was
mainly P. l e i d y i , P r is t in a  aeq u iseta , D. p ec tin a ta , and Monopylephorus 
s p . ,  an undescribed t u b i f ic id .  Psammoryctides convolutus and A. 
p ig u e ti were p resen t throughout the year in  r e la t iv e ly  s im ilar  numbers. 
The swamp lo c a l i t y  contained lu sh  growths o f  Ceratophyllum demersum 
in  warmer season s. D isso lved  oxygen was freq u en tly  supersaturated; 
d isso lv ed  s o lid s  and pH were high; and the water le v e l  was s ta b le .  
Species d iv e r s ity  was low in  warmer months, being in flu en ced  by the 
high numbers o f  P. l e i l y i , and g en era lly  high in  w inter w ith the  
d ec lin e  o f  P. l e id y i  numbers and the occurrence o f  more sp ec ie s  o f  
naid ids in  w in ter .
At the d itch  a t the Ben Hur Experimental Farms the most freq u en tly  
encountered n a id id s were the w inter sp e c ie s  D. d ig ita ta , D. n ivea , 
Chaetogaster d iastrop h u s, and B. u n identata , and the summer sp e c ie s ,
P . l e i d y i , P . a eq u ise ta , and Dero fu rc a ta . The predominant tu b if ic id  
sp e c ie s  were Limnodrilus c e rv ix , L. claparedianus, L. h o ffm e ister i, 
I ly o d r ilu s  tem p leton i, and P. m u ltise to su s , a l l  o f  which were present 
mainly in  w inter and sp r in g . D isso lved  oxygen probably in fluenced  
the sp ec ie s  p resen t, as i t  became q u ite  low (2 -3  PP®) in  mid-summer, 
but was near sa tu ra tion  in  w in ter .
U n iv ersity  Lake samples were from th e suspended ro o ts  o f  
C olocasia antiquorum, and were comprised mainly o f  the naid id  sp ecies  
l e i d y i , a eq u ise ta , and C. d iastrophus, and the tu b if ic id s  
Bothrioneurum sp . (probably B. vejdovskyanum), Tubifex sp . (an 
undescribed s p e c ie s ) ,  and L. h o f fm e is te r i . Species occurring in  
g r ea te st  numbers in  w inter were C. d iastrophus, S. appendiculata,
Nais v a r ia b i l i s , D. n iv ea , L. h o ffm e is te r i, and Bothrioneurum sp. 
P r is t in a  l e i d y i , P. a eq u ise ta , D. p e c tin a ta , and sp ec ie s  o f  A llon ais
-125-
were more common during warmer tim es o f the year. Tubifex sp . was 
c o lle c te d  throughout the year, hut more specimens per sample were 
present in  la t e  spring and early  summer. Bothrioneurum sp. and 
Tubifex sp . populations were m aintained by asexual reproduction. While 
seasonal changes occurred in  the sp ec ie s  com position o f the o lig o ch a ete  
fauna, seasonal d iffer e n ce s  in  sp ec ie s  d iv e r s ity  were s l ig h t .  U n iversity  
Lake was h igh ly  eutrophic, but the h a b ita t where c o lle c t in g  was 
conducted was q u ite  s ta b le . D isso lved  oxygen was h igh in  the 
afternoons when samples were taken, and other chem ical parameters were 
r e la t iv e ly  uniform.
By com paring th e  d a ta  on n a id id  s p e c ie s  c o l l e c te d  d u r in g  t h i s  
s tu d y  to  in fo rm a tio n  from  In d ia n a  i n  1973 to  1975? I  concluded  t h a t  
n a id id  l i f e  h i s t o r y  p a t t e r n s  a r e  s u f f i c i e n t l y  f l e x i b l e  to  a llo w  
s p e c ie s  to  s u rv iv e  a d v e rse  c l im a to lo g ic a l  c o n d i t io n s .  S p ec ies  w ith  
n o r th e rn  a f f i n i t i e s  te n d  to  u se  cocoon fo rm a tio n  to  s u rv iv e  th e  
summer d ro u g h ts  and e le v a te d  te m p e ra tu re s  i n  L o u is ia n a , and th o s e  more 
t y p i c a l  o f  t r o p i c a l  o r  s u b t r o p ic a l  r e g io n s  s u rv iv e  a d v e rse  w in te rs  
n ea r th e  n o r th e rn  end o f  t h e i r  ra n g e  th ro u g h  th e  u se  o f  th e  cocoon as  
an o v e rw in te r in g  d e v ic e .  Where ex trem es o f  h e a t  o r  c o ld  a re  n o t 
d e t r im e n ta l ,  s e x u a l m a tu r i ty  and cocoon fo rm a tio n  u s u a l ly  does n o t 
o c c u r .
Naidid sp e c ie s  th a t undergo gut degeneration when sexual m aturity  
i s  a tta in ed  tend to  show a higher percentage o f  the population in  the  
sex u a lly  mature s ta te  during the breeding season than those that  
m aintain a feed ing  c a p a b ility . The populations o f those that do not 
undergo atrophy o f the gut tend to  lin g e r  fo r  a longer tim e, whereas 
those th a t are incapable o f feed in g  undergo rapid  population d ec lin e  
a fte r  m ating.
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T u b ific id  sp ec ie s  from Louisiana may mature in  le s s  than one year 
a fte r  emerging from cocoons (P. m u ltise to su s) , in  one year (L. 
udekemianus) , or in  two years (P. convolu tus) .  Limnodrilus 
h o ffm eister i matures and breeds a t d if fe r e n t  tim es o f  the year among 
the d iffe r e n t  h a b ita ts .
V ariation in  the th ick n ess , len g th , and to o th  stru ctu re o f the  
"giant" ven tra l se ta e  o f  segment IV o f P. aeq u iseta  occurred as a 
r e s u lt  o f d if fe r in g  concentrations o f a r t i f i c i a l  pond water and sodium 
c h lo r id e . P r is t in a  f o r e l i , which d if f e r s  from P. aeq u iseta  only in  
lack in g  the g ian t s e ta e , i s  in d ist in g u ish a b le  from cu ltured  specimens 
o f P. aeq u iseta  th a t l o s t  the c h a r a c te r is t ic  se ta e; P. f o r e l i  i s  
declared to  be a jun ior synonym o f  P. a eq u ise ta . The needle se ta e  o f  
Dero sp . were transformed from a t r i f i d  to  a b i f id  con d ition  a fte r  
specimens had been cu ltured  for  s ix  weeks in  h a b ita t w ater.
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LITERATURE CITED
A ston , R. J .  1968 . The e f f e c t  o f  te m p e ra tu re  on th e  l i f e  c y c le , 
grow th , and fe c u n d i ty  o f  B ra n c h iu ra  sow erby i (O lig o c h a e ta , 
T u b i f ic id a e ) . J .  Z o o l. 15%~: 2 9 -4 0 .
___________ . 1973a® T u b ific id s and w a te r  q u a lity : a  re v ie w .
Environ. P o llu t . 5: 1 -10 .
___________ . 1973^. F ie ld  and e x p e r im e n ta l s tu d ie s  on th e  e f f e c t s  o f
a  power s t a t i o n  e f f lu e n t  on T u b i f ic id a e  (O lig o c h a e ta :  A n n e lid a ) .
H y d ro b io lo g ia  42: 225-242 .
B o lto v o sk o i, M. 1970. The e f f e c t  o f  th e  h e a te d  w a te r ,  d is c h a rg e d  
from  th e  c o o lin g  system  o f  th e  K onaskovskaya r e s e r v o i r .  I n : 
P re lim in a ry  P ap ers  f o r  UNESCO IPB-PF Symposium on P r o d u c t iv i ty  
Problem s o f  F re sh w a te rs , K azim ierz  D olny, P o land  6 -1 2  May 1970. 
p p . 291-295® P o l i s h  Academy o f  S c ie n c e s .
B ray , J .  R. and J .  T. C u r t i s ,  1957® An o r d in a t io n  o f  th e  u p lan d  
f o r e s t  com m unities o f  so u th e rn  W isco n sin . E c o l. Monogr. 2 7 :
325-3^9®
B r in k h u rs t ,  R. 0 . 1962 . The b io lo g y  o f  T u b i f ic id a e  w ith  s p e c ia l
r e f e r e n c e  to  p o l l u t i o n ,  p p . 57-65® In :  0 . M. T a rzw e ll ( e d . ) ,  
B io lo g ic a l  Problem s i n  W ater P o l lu t io n ,  3 rd  S im in a r , USFHS,
Pub. No. 999-WP-25. C in cin n ati, Ohio.
___________ . 1964a. O b se rv a tio n s  on th e  b io lo g y  o f  th e  m arine
o l ig o c h a e te  T u b ifex  c o s ta tu s .  J .  Mar. B io l .  A ssoc. U. K.
44: 11 - 1 6 .
  . 1964b. O b se rv a tio n s  on th e  b io lo g y  o f  th e  T u b if ic id a e
(O lig o c h a e ta ) . V erb. I n t .  V e re in . L im nol. 15: 855 - 86 3 .
___________ . 1964c. O b se rv a tio n s  on th e  b io lo g y  o f  th e  la k e -d w e ll in g
T u b if ic id a e .  A rch. H y d ro b io l. 60: 3 8 5 -4 l8 .
___________ . 1965® S tu d ie s  on th e  N orth  A m erican a q u a t ic  O lig o c h a e ta
I I :  T u b i f ic id a e .  P ro c . Acad. N a t. S c i .  P h i la d e lp h ia  117: 117-172®
___________ . 1971a. Fhylogeny and C l a s s i f i c a t i o n  ( P a r t  l ) .  p p . 165 -
177® In :  R. 0 . B r in k h u rs t  and B. G. M. Jam ieso n , A quatic
O lig o c h a e ta  o f  th e  W orld. U n iv e r s i ty  o f  T oron to  P r e s s .  T o ro n to .
___________. 1971b. Family N aididae. p p . 304-443. In :  R. 0.
B rin k h u rs t  and B. G. M. Jam ieso n , A q u a tic  O lig o c h a e ta  o f  th e  
W orld. U n iv e r s i ty  o f  T oron to  P r e s s .  T o ro n to .
___________ . 1971c. F am ily  T u b i f ic id a e .  p p . 444 -625 . In :  R® 0 .
B r in k h u rs t  and B. G. M. Jam ieso n , A q u a tic  O lig o c h a e ta  o f  th e  
W orld. U n iv e r s i ty  o f  T oronto  P r e s s .  T o ro n to .
- 128 -
 _____ . 197^* F a c to r s  m e d ia tin g  i n t e r s p e c i f i c  a g g re g a tio n  o f
t u b i f i c i d  o l ig o c h a e te s .  J .  F is h .  R es. Bd. Canada 31: ^60 -462 .
___________ . 1976• A q u a tic  O lig o c h a e ta  re c o rd e d  from  Canada and th e
S t .  Lawrence G rea t L ak es. P a c i f i c  M arine S c ie n ce  R ep o rt 7 6 -4 . 
I n s t i t u t e  o f  Ocean S c ie n c e , V ic to r ia ,  B. C. 49 p p .
___________  and C. R. Kennedy. 19°5* S tu d ie s  on th e  b io lo g y  o f  th e
T u b if ic id a e  (A n n e lid a : O lig o c h a e ta )  i n  a  p o l lu te d  s tre a m .
J .  Anim. E c o l. 34: 429-443 .
___________  and D. G. Cook. 1974. A q u a tic  Earthworm s (A n n e lid a :
O lig o c h a e ta ) .  p p . 143 -156 . In : C. W. H a r t ,  J r .  and S . L. H.
F u l l e r  ( e d s . ) ,  P o l lu t io n  Ecology o f  F re sh w a te r  I n v e r t e b r a te s .  
Academic P r e s s .  New Y ork.
C a r r o l l ,  J .  H ., J r .  and T. C. D o r r i s .  1972. The l i f e  h i s t o r y  o f  
B ra n c h iu ra  so w e rb y i. Amer. M idi N a tu r . 8 7 : 413-422 .
D ie tz ,  T. II. and R. H. A lv a rad o . 1970* Osm otic and io n ic  r e g u la t io n  
•*-n hum bricus t e r r e s t r i s  L. B io l .  B u l l .  1 3 8 : 247 -261 .
D i t le v s e n ,  A. 1904 . S tu d ie n  an  O lig o c h a te n . Z. w is s .  Z o o l. 77:
389-480 .
Edw ards, C. A. and J .  R. L o f ty . 1972. B io lo g y  o f  Earthw orm s.
Chapman and H a l l ,  L td . London. 283 p p .
E l r i c k ,  D. L. 1976. The m orphology, r e p ro d u c t io n ,  and eco lo g y  o f
C olorado  s p e c ie s  o f  C h a e to g a s te r  (O lig o c h a e ta , A n n e lid a ) .
Ph.D . T h e s is .  U n iv e r s i ty  o f  C o lo rad o , B o u ld e r. 311 PP*
G oodn igh t, C. J .  and S. L. W h itle y , i 9 6 0 . O lig o c h a e te s  a s  i n d ic a to r s  
o f  p o l l u t i o n .  P ro c . 15 t h  Amer. W aste C onf. Purdue U niv . p p .
13 9 -1 4 2 .
G r ig e l i s ,  A. 1974. S t r u c tu r e  o f  p o p u la t io n s  o f  th e  dom in a tin g
b e n th ic  o rg an ism s o f  Lake D u sia  ( l .  P o ta m o th rix  ham m oniensis 
M ich, in  1969-1971)« L ie tu v o s  TSR M okslu akad em ijo s  d a r b a i ,
C S e r i j a  4 (6 8 ) :  7 7 -8 3 .
___________ . 1975- Number and b iom ass o f  O lig o c h a e ta  o f  s p e c ie s
P o ta m o th rix  ham m oniensis M ich, in  Lakes D u sia , G a ls ta s ,  O b e l i ja ,  
and S la v a n ta s  i n  1968-1971* L ie tu v o s  TSR M okslu akadem ijos 
d a r b a i ,  C S e r i j a  2 (7 0 ) : 53-59*
Harman, W. J .  1974. The N a id id ae  (O lig o c h a e ta )  o f  Surinam . Z o o l.
V erh. No. I 33 . 36 p p .
  and J .  H. P l a t t .  1961 . N otes on some a q u a t ic  o l ig o c h a e te s
from  L ouisiana. P ro c . Louisiana Acad. S c i .  20: 9°-95»
H iltu n e n , J .  K. 1967* Some o l ig o c h a e te s  from  Lake M ich igan . T ra n s . 
Amer. M icro sc . Soc. 8 6 : 433-454 .
-129-
___________. 1969a .  The "benthie macrofauna o f Lake O ntario, p p . 39-
50 . In : L im n o lo g ica l Survey o f  Lake O n ta r io , 1964. Tech.
Rep. No. 1 4 . G rea t Lakes F is h e ry  Commission, Ann A rb o r, M ich igan .
________. 1969b .  I n v e r te b r a te  m acrobenthos o f  w e s te rn  Lake
Superior. Michigan Acad. 1 : 123-133*
___________ . 1973* A L a b o ra to ry  G uide: Keys to  t u b i f i c i d  and n a id id
O lig o c h a e ta  o f  th e  G rea t Lakes r e g io n  (2nd e d . ) .  Unpub. ms. 25 p p .
✓ ••H rabe, S . 1935* Uber M o ra v io d rilu s  pygmaeus n . g . ,  n .  s p . ,
R h y ac o d rilu s  f a lc i f o r m ! s  B r . ,  I l y o d r i l u s  b a v a r ic u s  Oschra. und 
B o th rioneurum  vejdovskyanum  S t .  S p isy  vyddv. p r i r . Fak .
M asaryk. U niv . 209: 3”19»
___________ . 1937* Zur K en n tn is  des L am p ro d rilu s  m razek i H r . ,
A u lo d r ilu s  p l u r i s e t a  P ig . und A u lo d r ilu s  p ig u e t i  Kow. S b o rn ik  
K lubu p r i r o d  BrnS 19: 1-7*
H ynes, H. B. N. i 9 6 0 . The B io lo g y  o f  P o l lu te d  W a te rs . L iv e rp o o l 
U n iv e r s i ty  P r e s s ,  L iv e rp o o l .
J o n a s so n , P . M. and F . Thorhauge. 1972. L ife  c y c le  o f  P o tam o th rix  
ham m oniensis ( T u b if ic id a e )  in  th e  p ro fu n d a l o f  a  e u tro p h ic  l a k e .  
O ikos 23: 1 5 1 -158 .
Kennedy, C. R. 1966a .  The l i f e  h i s t o r y  o f  L im n o d rilu s  udekem ianus 
C lap . (O lig o c h a e ta :  T u b i f ic id a e ) .  O ikos 17: 10 -iB '.
___________ . 1966b .  The l i f e  h i s t o r y  o f  L im n o d rilu s  h o ffm e is t e r i
C lap . (O lig o c h a e ta :  T u b i f ic id a e ) .  O ikos 17: I 58- 1 6 8 .
K o se l, V. 1976. B r a t i s l a v i a  g en . n o v .,  a  new genus f o r  P r i s t i n a  
e le g a n s  F inogenova, 1966 (O lig o c h a e ta : N a id id a e ) .  B io lo g ia
( B r a t i s la v a )  31: 105 -108 .
K reb s, C. J .  1972 . Ecology: th e  e x p e r im e n ta l a n a ly s i s  o f
d i s t r i b u t i o n  and abundance. H arper and Row. New Y ork. 69k pp .
L a k le , M. 1971* The b io lo g y  o f  O lig o c h a e ta  from  D o rse t c h a lk  
s tre a m s . F re sh w a t. B io l .  1 : 83- 9 7 .
L ian g , Y an-L in . 1964. S tu d ie s  on th e  a q u a t ic  O lig o c h a e ta  o f  C h ina .
I I .  On some s p e c ie s  o f  N a id id ae  from  S in k a in g  w ith  d e s c r ip t i o n  
o f  a  new s p e c ie s ,  A llo d e ro  p r o s e to s a .  A cta Z o o l. S in ic a  1 6 :
6^3-652.
L loyd, M. and R. J . G h e la rd i. 1964. A t a b l e  f o r  c a lc u la t in g  th e  
" e q u i t a b i l i t y "  compnent o f  s p e c ie s  d i v e r s i t y .  J . Anim. E c o l.
33: 217-225 .
- 1 3 0 -
___________. J . II. 'Lax, arid J . R. K a rr . 1968 . On th e  c a lc u la t io n  o f
in f o r m a t io n - th e o r e t i c a l  m easures o f  d i v e r s i t y .  Amer. M id i. N a tu r . 
79: 257 -272 .
Loden, M. S . 1974• N otes on some a q u a t ic  o l ig o c h a e te s  from  Alabama.
J . Alabama Acad. S c i.  45: 327-333«
___________ . 1976. L ife  h i s t o r y  p a t t e r n s  o f  n a id id  o l ig o c h a e te s  in
In d ia n a  s tre a m s . P re s e n te d  a t  2 4 th  Annual M eeting , N orth  
A m erican B e n th o lo g ic a l S o c ie ty .  L aC rosse , W isco n sin .
_________ __. 1976 . A r e v i s io n  o f  th e  genus Psam m oryctides
(O lig o c h a e ta :  T u b i f ic id a e )  in  N orth  A m erica. P ro c . B io l .  Soc.
W ashington 91: 7 4 -8 4 .
M acA rthur, R. H. 1957« On th e  r e l a t i v e  abundance o f  b i r d  s p e c ie s .  
P ro c . N a t. A cad. S c i . ,  W ashington 43: 293-295*
M arcus, E . 1944. Sombre O lig o c h a e ta  l im n ic o s  do B r a s i l .  Bolm.
F a c . F i l o s .  C ie n c . ,  L e t .  U niv . Sao P a o lo . 43: 5-135*
M ehra, H. R. 1920. On th e  se x u a l p h ase  i n  c e r t a i n  In d ia n  N aid id ae  
( O lig o c h a e ta ) .  P ro c . Z o o l. Soc. London 31: 457-465*
M ozley, S . C. 1975* P r e o p e r a t io n a l  i n v e s t i g a t i o n s  o f  zoobenthos in  
s o u th e a s te r n  Lake M ichigan  n e a r  th e  Cook N u c lea r P la n t .  U niv. 
M ichigan G rea t Lakes R es . D iv . Spec. Rep. No. 56 . 132 pp .
N aidu , K. V. 1961 . S tu d ie s  o f  th e  f r e s h w a te r  O lig o c h a e ta  o f  South  
I n d ia ,  I .  A eo losom atidae  and N a id id a e . P a r t  1 .  J .  Bombay 
N a t. H i s t .  S oc . 5 8 : 639- 65 2 .
P fannkuche, 0 . 1977* O k o log ische  und s y s te m a tis c h e  U ntersuchungen an
naidom orphen O lig o c h ae te n  b r a c k ig e r  und l i r a n is c h e r  B io ty p e . 
D o c to ra l d i s s e r t a t i o n ,  U niv . Hamburg. Hamburg.
P ig u e t ,  E. 1906. O b se rv a tio n s  s u r  l e s  N a id id e e s . Rev. S u isse  
Z o o l. 14: 185 - 315 .
. 1909* N o u v e lles  o b s e rv a tio n s  s u r  l e s  N a id id e e s . Rev.
S u is s e  Z o o l. 17 : 171-217 .
Poddubnaya, T. L. 1958. Some d a ta  on th e  m u l t i p l i c a t i o n  o f  th e  
T u b i f ic id a e .  C. R. A cad. S c i .  U .R .S .S . 120: 422-424 .
 _____. i 9 6 0 . On th e  dynam ics o f  th e  t u b i f i c i d  p o p u la t io n s
( o l ig o c h a e ta ,  T u b i f ic id a e )  i n  R ybinsk r e s e r v o i r .  Rep. I n s t .  
R e s e rv o ir  E c o l. (B orok) 2: 102-108.
S in g e r , R. 1977* Aeolosom a: a  p rob lem  in  f r e s h - w a te r  b io lo g y .
P re s e n te d  a t  2 5 th  Annual M eeting , N orth  Am erican B e n th o lo g ic a l 
S o c ie ty .  R o an o k e ,. V ir g in ia .
-131-
___________ . 1978. S u c tio n - fe e d in g  in  Aeolosoma (A n n e lid a ) . T ran s .
Amer. M ic ro sc . Soc. 97: 1 0 5 -111 .
S p e rb e r , C. 19^+8. A tax o n o m ica l s tu d y  o f  th e  N a id id a e . Z o o l.
B id r .  f r a n  U p p sa la . 28: 1 -2 9 6 .
Stephenson, J . 1915a. On Haemonais la u r e n t i i  n . s p . ,  a rep resen ta tiv e
o f  a  litt le -k n o w n  g e n u s . T ra n s . Roy. Soc. Edinburgh 50: 776-
731.
___________. 1915b. On the sexual phase o f cer ta in  N aididae. Trans.
Roy. Soc. E d inburgh  50: 789-795®
___________ . 1930 . The O lig o c h a e ta . C la ren d o n . O xford . 978 p p .
S tim pson , K. S . ,  J .  R. B ryce, M. T. B arb o u r, and P . Howe. 1975*
D is t r ib u t io n  and abundance o f  in s h o re  o l ig o c h a e te s  i n  Lake 
M ich igan . T ra n s . Amer. M ic ro sc . Soc. 9^ : 383-39^®
S v e tlo v , P . G. 1923® Sur l a  r e p ro d u c t io n  s e x u e l le  dans l a  fam .
N a id id e s . R u ss . H y d ro b io l. Zh. (S a ra to v )  2: 163- 1 67 .
Thorhauge, F . 1975 . R ep ro d u c tio n  o f  P o th am o th rix  ham m oniensis 
( T u b if ic id a e ,  O lig o c h a e ta )  i n  Lake Esrom, Denmark. A f i e l d  
and l a b o r a to r y  s tu d y . A rch . H y d ro b io l. 76 : W-9-^7^®
___________ . 1976 . Growth and l i f e  cy c le  o f  Potamothrix hammoniensis
(T u b u f ic id a e , O lig o c h a e ta )  i n  th e  p ro fu n d a !  o f  e u tro p h ic  Lake 
Esrom. A f i e l d  and la b o r a to r y  s tu d y . A rch . H y d ro b io l. 7 8 :
7 1 -8 5 .
Timm, T. 1 9 7 ° . On th e  fa u n a  o f  th e  E s to n ia n  O lig o c h a e ta .
P e d o b io lo g ic a  10: 5 2 -7 8 .
___________ . 197^ . On th e  l i f e  c y c le s  o f  th e  a q u a t ic  O lig o c h a e ta  in
a q u a r ia .  H y d ro l. I n v e s t i g .  I n s t .  Z o o l. B o t. Acad. S c i .
E s to n in a  SSR 6 : 9 7 -1 1 8 .
Wachs, B. 1967 . D ie O lig o c h a e te n fa u n a  d e r  F lie b g e w a sse r  u n te r  
b e so n d e re r  B e ru c k s ic h tig u n g  d e r  B eziehung sw ichen d e r 
T u b if ic id e n b e s ie d lu n g  und dem S u b s t r a t .  A rch. H y d ro b io l. 6 3 : 
310- 386 .
Z i s e r ,  S . W. 1975® A s e a s o n a l s tu d y  o f  th e  p h y to p h i l ic
m a c ro in v e r te b ra te s  o f  a  swamp i n  s o u th e a s te r n  L o u is ia n a .
M. S. T h e s is .  L o u is ia n a  S ta te  U niv. B aton Rouge.
VITA
M ichael 3 . Loden, son  o f  Simpson H. and K athryn  (P e a rc e )  Laden, 
was h o rn  in  F a y e t te ,  Alabama, on 30 March 19^-5* He was e d u ca te d  in  
p u b l ic  sch o o ls  and was g ra d u a te d  from  Morse High S ch o o l, B a th , M aine, 
in  June 1963 . He e n te r e d  Auburn U n iv e r s i ty ,  Auburn, Alabama, in  
Septem ber 1963* r e c e iv e d  th e  d e g re e  o f  B ach e lo r o f  S c ien ce  in  
June  1967 , w ith  a  m ajo r i n  z o o lo g y . In  J u ly  1967 He e n te re d  th e  
U n ited  S ta te s  A ir F o rc e , i n  w hich  he s e rv e d  fo u r  and o n e -h a lf  y e a r s  
a s  an A erospace M u n itio n s  O f f i c e r .  In  J a n u a ry  1972 he r e - e n te r e d  
Auburn U n iv e r s i ty ,  and was aw arded th e  M aste r o f  S c ien ce  D egree in  
August 1973* From 1973 to  1975 he  was employed a s  an A q u a tic  
B io lo g is t  by  A q u a tic  C o n tro l, In c o rp o ra te d ,  an en v iro n m e n ta l c o n s u l t in g  
company in  Seymour, In d ia n a .  In  A ugust 1975 he e n te r e d  th e  Ph.D . 
program  i n  th e  D epartm ent o f  Zoology and P h y s io lo g y  o f  th e  L o u is ia n a  
S ta te  U n iv e r s i ty .  He m a rr ie d  K aren C la rk , d a u g h te r  o f  F ra n c is  and 
Mary C la rk , in  May 1969* He h a s  one so n , Jo n a th a n  M ich ae l, b o rn  in
EXAMINATION AND THESIS REPORT
Candidate: M ichae l Simpson Loden
Major Field: Zoology
Title of Thesis: L ife  H is to ry  and S easo n a l Abundance P a t te r n s  o f  A q u a tic  O lig o c h a e ta
in  Four S o u th e a s te rn  L o u is ia n a  H a b i ta ts
Approved:
J  T f  /  \ J
M a jo r P ro fe s so r  and  C h a irm a n
D ean flo f th e  G ra d u a te  School j j
EXAMINING COMMITTEE:
Date of Examination:
4 August 1978
